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One Month’s Work——— 


NTATISTICS compiled from official communiqués 
bring to light some interesting facts about the work 
of the R.A.F. during the month of October. In 

spite of unfavourable weather conditions—no operations 
were possible on five days and eleven nights—the Royal 
Air Force made 195 attacks on 81 Axis targets. Seven- 
teen of these were directed against ten military and in- 
dustrial targets in Germany itself, Bremen and Cologne 
being the principal objectives, while Nurnberg had the 
heaviest. 

Enemy ports in occupied territory received attention 
on §9 occasions, among the 27 targets being Brest, Bou- 
Hogne, Ostend, Dunkirk, Calais, Cherbourg and le Havre. 
n his broadcast talk on November 6th, Group Captain 
Helmore stressed the fact that the Russian air force was 
being employed almost exclusively on tactical duties 
except for a few raids on Berlin), the Royal Air Force 
relieving it of the necessity to carry out strategical bomb- 
ng. That, at the moment, is the form which our col- 
aboration has taken, not counting the R.A.F. wing in 
Russia nor the British aircraft delivered to the Russian 
pir force. 

In the Mediterranean, Benghazi, Tripoli and Bardia 
fete the targets during October, the numbers of the 
nitacks being 21, 13 and 12 respectively. On the other 
pide of the Mediterranean operations against Italian ports 
and bases were intensified, and Naples was visited five 

es during the month. 

One feature of the work of the R.A.F. during October 
Was the offensive carried out against Axis shipping. 
pomber, Coastal and Fighter commands were extremely 
tive. The types of vessels sunk included tankers, 


Flak ships, patrol vessels, armed trawlers, E-boats, 
lighters and warships. Effective attacks were also made 
on barge concentrations. In the North Sea and off the 
Atlantic coast 71 ships are known to have been sunk or 
damaged, and 30 sunk or damaged in the Mediterranean 
bring the total to more.than 100. From May to October 
the Axis fleet was reduced by some 533 ve: 332 in 
European waters and 201 in the Middle East. 

Truly the Royal Air Force has not been idle, and its 
attacks are steadily gaining in volume and intensity. 


——and the Cost 


HAT casualties in attack should be heavier than 
those in defence is inevitable. Yet in proportion 
to the damage done to the enemy our own losses 

during October cannot be held to be excessive, much 
as we must mourn them. Compared with the war on 
the eastern front they are insignificant. On what may be 
termed the home front, that is to say, in all offensive 
operations against the enemy, including fighter sweeps, 
fighter escorts of our day bombers, and in defence of this 
country, the R.A.F. destroyed 83 enemy aircraft in the 
daytime and 17 at night. Our own losses during ai 
these operations were 143 aircraft, 71 during the day 
and 72 at night. In the Middle East we destroyed 21 
aircraft and lost 46, and on the Russian front the 
R.A.F. wing destroyed three enemy aircraft without loss. 
To finish the balance sheet for October the total result 
may be summed up as 101 enemy vessels and 119 air- 
craft for the loss of 189 of our own aircraft. That, we 
venture to suggest, is a satisfactory result, and it does 
not take into account the damage inflicted by our 
bombers, which is known to have been great. ( 
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These figures do not, of course, include casualtiés 
arising from accidents to returning aircraft. There must 
have been many nights, for example, on which the 
weather deteriorated badly while our bombers were 
away, and it is logical to assume that a certain number 
of aircraft were damaged on landing. There is, how- 
ever, good reason for believing that our own losses of 
that nature are more than matched by corresponding 
losses to the enemy. 


Italian Shadow Factories 


HAT it will in the future be necessary to keep 

an eye on the Italian aircraft factories seems to 

be indicated by the news that during October a 
German mission composed of technical representatives 
of the German Air Ministry and of such well-known 
firms as Heinkel, B.M.W., Askania and Arado visited 
the Fiat aircraft works at Turin. The purpose is not 
difficult to guess, and it seems obvious that this famous 
Italian firm is about to become a shadow factory of the 
German aircraft industry. Some time ago it was 
announced that an agreement had been concluded 
whereby the Breda concern of Milan had arranged to 


H.M.S. VICTORIOUS AT SEA: 
in the beam and has a displacement of 23,000 tons. 
1,600 men. 

twin turrets. 
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build Junkers Ju. 87s. The Italian Government is saig 
to have undertaken to finance the expansion of the 
Italian aircraft industry, and to have earmarked 2,899 
million lire for the purpose. 


The Amazing Hurricane 


HERE seems to be no end to the uses to which 

the Hurricane can be put, and put suc essfully, 

It originally appeared, about six years ago, as 
an eight-gun fighter. Early in the war it did nearly alj 
the fighter work in France. Then it was announced that 
it was being used for convoy work in the Atlantic, cata- 
pulted from naval vessels. Hard on the heels of that 
announcement came the details of the Mark II, which 
carries as alternative armament twelve .303 machine- 
guns or four 20 mm. cannon. And now it has been 
fitted with bomb racks and has already given a good 
account of itself as a low-level surprise bomber. It has 
not been stated whether or not additional armouring 
has been installed, but it seems that in any: case the 
surprise element is likely to be more important, although 
protection against machine-gun ammunition would 
appear to be. essential. 


One of our four new aircraft carriers, of the Illustrious class, the Victorious is '753{t. long, 95ft. 
Her maximum speed is 30 knots and provision is made for a complement ¢ 
In addition to multiple pom-poms and other small arms, sixteen 4.5in. dual-purpose anti-aircraft guns are fitted im 
H.M.S. Victorious took part in operations at Petsamo and her aircraft assisted in the pursuit of the Bismarck. 
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BACK HOME: Vickers Wellingtons of the Middle East Command arriving back home at dawn from a raid on Tripoli. 


British Aircraft Reaching Russia : 


"Annihilated"” Reds Counter-attack Near Moscow 


Possible Air-borne Attack on Caucasus : R.A.F. Contend with Bad Weather 


WALTER CITRINE has 


IR 
spoken of seeing Hurricanes being 


unshipped at Archangel ‘‘ hand 
over fist."’ Stalin, in his invigorating 
speech to the Soviet peoples, an- 
nounced that the supplies promised 
them by Britain and America were 


arriving and he referred to the growing 
strength of the Red Army and the 
superiority of the Red Air Force over 
the Luftwaffe in morale and prowess— 
in everything, that is, except sheer 
numbers—but expressed the hope that, 
before long, Hitler would be compelled 
to fight on two fronts. 
By this he no doubt 
meant a second front in 
the West, which could 
only be created by the 
despatch of another ex- 
peditionary force of 
British and Allied land 
forces against German 
and/or German-occu- 
pied territory across the 
Channel and the North 
Sea. 

There is, of course, a 
section of public 
opinion in this country 
which has been clam- 
ouring for some such 
direct attack, at once, 
in the belief that the 
depleted German army 
(Stalin assessed their 
losses in Russia at 
4,500,000 men) could 
now be overwhelmed, 


SPOTTED DOG: An 
Me 109 wearing mot- 
tled camouflage to 
harmonise with the 
desert scrub. 


and that the Luftwaffe, which has 
already been compelled to give up 
raiding this country on any serious 
scale because the Russian fronts de 
mand all its dwindling strength, would 
not be able to give the usual support 
to their ground troops 

It is not within our province to ex 
press an opinion on such a matter 
which, we feel, is best left to those in 
full possession of all the facts, but one 
may take considerable heart from the 
almost negligible. progress which the 
Germans have been able to make 
during the past few days in their drive 
towards Moscow. Even Dr. Goebbels 
optimistic department seems to have 
stopped ‘‘ pursuing the beaten enemy 
on the Moscow front in view of the 
quite outrageous impediment being 
successfully placed in the way of Hit- 
ler’s triumphal march to the Kremlin 
by an already “‘ annihilated ’’ Russian 
army. 

With the Russians thus apparently 
holding the invaders firmly at bay on 
the north-west section of their front 
(and even driving the panzers back in 
successful counter-attacks at several 
points), the main interest shifts for the 
time being to South Russia, where the 
Germans are making desperate efforts 
to invest Sevastopol and Kerch in the 
Crimea and to penetrate into the Cau- 
casus across the Kerch Straits and by 
way of Rostov 

It is probably in the Kerch Straits 
approach, which would give a quicker 
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access to Caucasian oil fields at a time 
when the Germans must be badly need- 
ing oil as soon as they can lay their 
hands on it, that use will again be 
made of air-borne troops on a large 
scale. Doubtless the Russians would 
follow up their scorched earth policy 
with a parallel ‘‘ burnt boats’’ plan 
should the Germans reach the shores 
of the Straits, and thus it might largely 
fall to the Luftwaffe to transport any 
advance attacking party over this nar- 
row stretch of water. The Russian 
Black Sea Fleet will, of course, have 
to be reckoned with, as well as their 
air force, and it remains to be seen (at 
the time of writing) if the Germans can 
face again the terrific losses in men and 
aircraft similar to those incurred in 
taking Crete. Much—or nothing— 
may happen before these words reach 
the readers of Flight, such is the speed 
of modern warfare. 


R.A.F. Keep It Up 


N the meantime, the R.A.F. in the 
West continue to pound away at 
German war industries, communica- 
tions and shipping to such good purpose 
that the enemy is compelled to main- 
tain in this theatre a fairly strong force 
of fighters which he can ill afford to 
spare from the Russian fronts. In the 
air, at any rate, Hitler is being forced 
to fight on two fronts, and the measure 
of relief afforded to the hard-pressed 
Soviet pilots and air crews must be 
considerable. 

This maintenance of pressure by the 
R.A.F. has been achieved during the 
past month under particularly un- 
favourable weather conditions. In 
fact, October’s weather was consider- 
ably worse than the average standard 


OVER THE WAVES: A Fairey Swordfish just airborne after being catapulted from H.M.S. Malaya. 
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SEA RESCUE : When 
a British bomber was 
forced to alight on the 
Atlantic the main 
dinghy failed to in- 
flate, and the whole 
crew of six had to 
manage with a two- 
seater. They were 
later picked up by a 
Sunderland of an Aus- 
tralian squadron. The 
crew are seen boarding 
the flying boat from 
their dinghy. 


for this particular 

month; so much so that 

it was quite impossible 

to operate on 15 days 

and 12 nights. Yet the 

actual effort, in terms 

of bomb-weight 

dropped, was nearly 

double that of Octo- 

ber, 1940, when the 

weather was far more 

favourable, and the ex- 

planation of this appar- 

ent anomaly is a most 

gratifying one. It is 

the result of the greatly 

increased strength of 

Bomber Command 

during the past year, 

both in the numbers of 

machines and in the average bomb- 

load per machine. Naturally the 

enormous bomb-carrying capacity of 

our latest four-engined aircraft such 

as the Stirling, the Halifax and 

the American Flying Fortress has been 

responsible for the latter increase. 
During the past week there have 

been reports of ‘‘continuous bad 

weather,’’ yet Bomber Command have 


elevators is interesting. 


attacked enemy convoys off the 
Friesian Islands and harbours in Occu- 
pied France, industrial districts in the 
Ruhr and Rhineland and the docks at 
Ostend and Dunkirk; Coastal Com- 
mand Hudsons have bonibed ships off 
the Dutch and Norwegian coasts, the 
docks at St. Nazaire and an oil fac- 
tory at Bergso; while Fighter Com- 
mand have continued their offensive 


The position of the 
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daylight sweeps over Northern France, 
attacking gun positions, ammunition 
dumps, goods trains, barges, stores 
dumps and other ground targets. 

On last Friday night bad weather, 
added to the German defences, caused 
the R.A.F. grievous losses. The 
Bomber Command sent out some 300 
machines, including Ctirlings, Hali-- 
faxes, Wellingtons and Whitleys. The 
main targets were Berlin, Cologne and 
Mannheim. The weather changed 
suddenly for the worse after the bomb- 
ing fleets had taken off, and those 
which were sent against Berlin suf- 
fered most. The cold was intense, 
and crews which returned had almost 
heartrending stories to tell of how they 
suffered, of icicles hanging from the 
oxygen mask of a pilot, of the intense 
agony of a navigator when he touched 
one of his instruments wearing only 
his silk gloves, and so on. Naturally, 
the aircraft themselves got iced up, 
and evidently many of them became 
uncontrollable. Several of them are 
known to have wandered far off their 
course, and some—we do not yet 
know how many—were actually forced 
down by the weather. As a result, 37 
of cur machines, or Over 10 per-cent. 
of those which started out, failed to 
return to their bases. It is a consola- 
tion that no doubt many of the crews 
have survived as prisoners of war, but 
the loss to the Bomber Command is 
not light. 

The following day, Saturday, also 
produced some astonishing and not 
very agreeable results. Some fighters 
made daylight sweeps on their own 
over France, and Hurricane bombers 
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LE DERNIER CRI: The Hawker Hurricane in its latest form is a fighter-bomber. 
are carried on external streamlined racks—it still has ten machine guns for offence or defence. 
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secured hits on a factory at St. Pol. 
Other fighters escorted Blenheim bom 
bers. During the day we lost 15 
fighters, one of the pilots being saved, 
and only destroyed four enemy 
fighters. None of our day bombers 
was lost. It is difficult to suggest an 
explanation of this result. 
Undismayed by the losses on Friday 
night, the Bomber Command returned 
to the attack on Saturday night, and 
the German munition works at Essen 
suffered severely in consequence. 
Docks were also attacked. The price 
paid that night was eight bombers 
missing, which cannot be accounted 
unduly high for the results achieved. 


The Hurricane Bomber 
MENTION was made above of 

Hurricane bombers. This is a 
new development. It is not a mere 
copy of the German Panther, or Mes- 
serschmitt carrying bombs, which was 
used in the final stages of the Battle 
of Britain last year. The Panthers 
were a confession of the impotence of 
regular German bombers to achieve 
their results in the face of the defence 
of the R.A.F. Fighter Command. The 
Panthers dropped their bombs from a 
height and then used their speed to 
escape. The Hurricane fitted with 
racks to carry bombs is quite a differ- 
ent weapon, intended for surprise and 
low attacks on ground targets. It 
should make a useful complement to 
the new Hurricane armed with four 
cannons. It resembles the Panther in 
being able to revert to its fighter réle 
after it has dropped its bombs. In 
time, both new versions of the Hurri 
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can should be very useful in support- 
ing a British army by attacking the 
ground troops of the enemy. We all 
look forward to the day when the 
R.A.F. will be able to play that part. 

In the Middle East, too, the R.A.F. 
and the S.A.A.F. have kept up the 
good work, bombing airfields at Berka, 
Castel Benito and Derna, while 
aircraft of the Fleet Air Arm success- 
fully raided other targets. The Italian 
convoy destroyed by the Navy was 
first seen by a Maryland. Hostile 
aircraft afterwards fruitlessly attacked 
our ships with torpedoes 
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Totals : North end Russia, 3,009 ; Middle East 
about 463. 











In addition to the two bombs—which 





Dollars from Scholars 


M* WINANT, the American Am 
bassador, has just handed over 
the R.A.F. Benevolent Fund a chequc 
for 3,165 dollars (£635 at par) collected 
for Britain by the masters and students 
of his old school—St. Paul’s, Concord, 
New Hampshire. 

The head, the Rev. Norman B. Nash 
left the allocation to Mr. Winant, anc 
he chose the R.A.F. Benevolent Fund 
to be the recipient of the School's 
generosity. 


More Bombers for the N.E.I. 


HE Netherlands East Indies Air 
Force will soon be reinforced by a 
number of North American NA-40B 
bombers. As these machines have a 
flying range of 2,700 miles without re- 
fuelling, they will be a valuable addition 
to the N.E.I.’s defences 
These particular bombers are said to 
be similar to the medium bombers built 
for the U.S. Army Air Forces. They are 
believed to be an improved version of 
the NA-4oA, which have two 1,600 h.p. 
engines, an all-up weight of 24,000 lb., 
and a top speed of 310 m.p.h. It is 
further understood that the contract for 
these machines for the N.E.I. amounts 
to about £6,000,000. 


Many Thanks, Rhodesia 


ARM thanks to the government and 

people of Southern Rhodesia for the 
part they are playing in the Empire Ai: 
Training Scheme was paid by Sir Archi- 
bald Sinclair, Secretary of State for Air 
at a recent luncheon in London. 

Sir Archibald was entertaining the 
High Commissioner for Southern 
Rhodesia, Mr. S. M. L. O’ Keeffe, and Air 
Commodore C. W. Meredith, A.O.C. 
Rhodesian Air Training Group, and he 
referred not only to the excellent quality 
of the reinforcements which were reach 
ing the R.A.F from their training 
schools, but to the excellence of the 
arrangements for the reception of pupils, 
who included not only men from the 
United Kingdom and members of the 
British Commonwealth of Nations, but 
also personnel of the air forces of Allied 
nations 

““ The people of this country,’’ said Sir 
Archibald, ‘‘are particularly grateful for 
the warm and generous welcome which 
our men have received from the people 
of Southern Rhodesia who, like our- 
selves, are firmly resolved to fight this 
war through to victory.’’ 

Air Comdre. Meredith is at 
visiting training units of the R.A.F 


present 
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TAYLORCRAFTY : A spectacular take-off of the latest Taylorcraft monoplane, 


which is fitted with a new 100 h.p. engine. 
for it, and the landing speed 


A Change of Name 


CHANGE of name of the Stearman 
Aircraft Division of Boeing Airplane 
Company to ‘‘ Wichita Division, Boeing 
Airplane Company,’’ is announced by 
P. G. Johnson, Boeing. President, and 
J]. E. Schaefer, Vice-President and Gen- 
eral Manager of the Wichita Division. 
The change makes for simplification in 
the name structure of the organisation, 
and consistency of name in the handling 
of government contracts. 


Lapsus Calami 


HERE is an inaccurate reference in 

John Bull, page 7, issue of Novem- 
ber ist, to a letter in the pages of 
Flight of May 15th last by Mr. W. J. 
Lord, of Coventry (not “‘ H. J. Lord ’”’ 
as stated by John Bull). As a result 
of the commentary made by /ohn 
Bull, in which that journal described 
our correspondent as “* production 
manager of one of the biggest aircraft 
concerns in Britain,’’ a number of people 
have associated with the remarks the 
name of Mr. L. P. Lord, who will be 
known to the majority of our readers 
(but to comparatively few of those of 
John Bull) as the works director of the 
Austin Motor Co., Ltd. 

In view of the injustice made possible 
by the fact that a non-technical contem- 
porary has jumped to a wrong conclu- 
sion, we are asked to emphasise that Mr. 
L. P. Lord was not the author of the 
letter which appeared in our columns in 
the issue. of May 15th, nor of another 
letter last week. Moreover, he entirely 
lissociates himself from the commentary 
made by John Bull. 


ADVERTISED GOODS 


THE fact that goods made of raw materials in short supply owing 
in this journal should not be taken as an indication that they are 


A remarkable angle of climb is claimed 
remains at about 35 m.p.h. 


Self-supporting Air Mail 


ANADA’S main air mail service 

now carrying its own weight finas 
cially, according to a recent Post Office 
report. Mail loads have increased beyond 
the estimates even of hopeful forecasts 
of a few years ago. 

By a surface means, an exchange af 
letters between the Atlantic and the 
Pacific coasts involves a period of 11 @ 
12 days, while air transmission cam 
accomplish it in a matter of three days, 
only two of which are occupied in trans 
mission and. the other left for receiving 
ind answering correspondence in offices 
and homes. Loads carried by T.C.A, ait 
craft have increased to the point wher 
the machine leaving Toronto at midnight 
for Western Canada carried an average 


daily mail load of 635 pounds in July 


St. Louis Calling 


] URING the presentation of the film 

‘A Yank in the R.A.F.”’ at 3. 
Louis, Missouri, the father of an Amer 
can pilot serving in a fighter squadron 
of the R.A.F. spoke direct from the 
theatre to his son in England. For a few 
minutes this real-life ‘‘ Yank in the 
R.A.F.’’ was in contact with his folk 
back home, 4,000 miles away. 

When the first request came through 
it was found that the pilot was @ 
twenty-four hours’ leave ‘‘ somewhere @ 
London.’’ - Clubs, theatres, and_ hotels 
were combed for the young American. A 
few minutes before midnight he wa 
located at his hotel, and rushed to the 
telephone just as the performance Wa 
which, of course, would be 
p.m. in America 


starting 
about 7 


to war conditions are advertised 
necessarily available for export. 
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THE TAILLESS AGAIN 


Jack Northrop’s Latest Baby : Suc- 
cessful Test Flights by Scale Model : 
The Problem of Control 


HE late Professor Hugo Junkers is generally 

credited with being the first man to visualise 

an aircraft entirely without tail surfaces. 
He took out a patent somewhere around 1910, and 
he called the type a Nurfliigel. The literal transla- 
tion is wing-only, but many years ago Flight sug- 
gested “‘all-wing ’’ aircraft as a better term, being 
descriptive in the way that “‘all-eyes’’ and “‘all- 
tars” are descriptive. : 

What prevented the original Junkers ‘design 
from being developed in the early days of flying 
was the fact that, to accommodate passengers, 
the wing chord had to be very great, some 
30-35ft., and aircraft engineering had not then 
Progressed so far that such a project could be 
made a reality. 

_ German glider designers continued to toy with 
the idea of the all-wing principle and several were 
built, as well as a few low-powered light planes. 
No great success was, however, achieved. In this 
country the champion of the tailless aircraft was 
Capt. Geoffrey Hill, now Professor Hill. He was 
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Max Millar’s interpretation of the new Northrop tailless monoplane in 


flight. 


The general arrangement drawings below were based on the 
patent specification. 
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THE 
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The new Northrop flying scale model. 


originally concerned not so much with producing an all- 
wing aircraft for the sake of any reduction in drag which 
might be expected, but rather did he aim at a wing which 
would not spin. The first Hill tailless was named the 
Pterodactyl, and later Capt. Hill joined forces with West- 
land Aircraft. In addition to light planes, a militafy 
version was built, the Westland-Hill Pterodactyl V. With 
a Rolls-Royce Kestrel engine this machine did quite a lot 
of test flying, but it did not go into production, although 
its military merits were obvious, the most noteworthy being 
the amazing field of fire provided for the rear gunner, who 
had an uninterrupted hemisphere through which to swing 
his gun. 

Generally speaking, there are two main difficulties with 
a tailless design. The necessarily short wheelbase is likely 
to make the aircraft somewhat tricky on the ground. The 
second relates to controls. Instead of the elevator and 
rudder, used alone or in conjunction with the ailerons, 
control has to be exerted through the wing tip organs alone. 
It is possible to argue that if the Wright brothers had not 
thought of the separate rudders, tail and wing-warping 
(they did realise the possible source of trouble, and -they 
interconnected the warp and the rudders), and if the 
Farman brothers had not adopted ailerons in place of the 
warping wing, we might have evolved a sensible form 
of control much earlier. 

Two-control Flying 

In the tailless design there does seem to be a chance of 
attaining the ideal of a two-control aircraft. In fact, the 
type almost seems to be impossible without it, since the 
wing tip surfaces must of necessity perform more than the 
single function of the aileron. They have to serve as 
elevators and rudders also. How that function is best 
achieved is a probiem which is still a long way from being 
settled, but it may be that the American designer, John K. 
Northrop, has made yet one more step towards the solution 
in his new flying scale model. 

The Northrop tailless monoplane was patented some time 
ago and nothing more was heard of it until recently, when 
a small machine with two engines of about 120 h.p. each 
was test flown, apparently with a good deal of success. 
The machine seems to have two “ flat’’ engines buried 
in the wing. They drive pusher airscrews, and thus to 
that extent the new Northrop is very modern. Another 
modern touch is a “‘ four-wheeled tricycle’’ undercarriage. 

But the most intriguing puzzle about the new Northrop 
flying model is its aerodynamic controls. The plan view 
shows the pronounced sweep-back common to all tailless 
aircraft. But, in addition, Jack Northrop has tilted his 
wing tips down at an angle of roughly 45 deg. The 
thought which comes to mind immediately is that this 
has been done so that the control surfaces on the trailing 


In addition to the fixed tail wheel there is a nose wheel which retracts. 


edges of the tips can act both as rudders and elevator, 
That they are ailerons as well is obvious. 

Trailing edge flaps are fitted farther inboard. That was 
to be expected, but an unusual feature is that these flaps 
seem to be fitted with trimming tabs. That may merely 
mean that for the experimental flights it was desired to 
have some form of adjustment, apart from the wing tip 
control surfaces ; or it may be an indication that the flaps 
are used also for elevator control or, perhaps more likely, 
for ‘‘ tail trimming.’’ 

That the new Northrop is merely a flying scalk 
of a much larger aircraft may be accepted. The practice 
of building such models is spreading. Instances from this 
‘ountry are the Short Scion, built to obtain data for the 
Empire boats, and a more recent small type, which was 
a flying scale model of the Stirling. 

The all-wing aircraft, owing to the absence of fuselage 
and tail, may be expected to have a much lower drag 
than the orthodox type, but from a military point of view 
there are other advantages. Not the least of these is the 
field of fire which can be provided for ‘‘ Tail-end Charlie” 
(except for the pusher airscrews!). Some of the disad- 
vantages have already been indicated. There are others. 
For instance, the short overall length of a tailless means 
that control surfaces act on short lever arms. The moment 
of inertia is low, of course, but the stowage of military 
load is likely to be somewhat exacting, and bombs could 
not be spread much in a fore and aft direction without 
causing a serious change of trim when they were dropped. 

By using two engines, several advantages are secured. 
The pilot obtains a very good view forward and laterally, 
although forward and downward the wing gets in the way 
(in the Northrop, windows in the leading edge help 
matters). But one problem arises as to what happens to 
a tailless when one engine stops. Although the airscrews 
can be placed close together, and consequently the offset- 
ting of the thrust be reduced, one wonders if there is 
enough rudder power to hold the aircraft against the 
running engine. 


model 


Target for This Week 
I AST week we pointed out to our readers some of the uses 
~ to which old copies of Flight can be put in order to assist 
the Ministry of Supply to collect that 100,000 tons of waste 


paper which is asked for. Air gunners and anti-aircrait 
gunners need preliminary ground training, and for that cut-out 
targets made of a paper base are used. One ton of old copies 
of Flight (it will amount to about 6,500 copies) will 
fewer than 36,000 of these targets So when debating with 
yourself whether you have teally finished with that old copy, 
remember that it will make more than five of these targets. 
They might be the means of saving a gunner’s life by giving 
him that little extra practice. 
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Two Partners on Sea Patrol : 
Lerwick and Consolidated—31 


might easily be mistaken for 

each other were it not for the 
marked difference in their tail designs. 
In this case both of them are ‘‘on our 
side,”” but one can readily imagine a 
variety of circumstances in which it 
might not be sufficient to know only 
that the aircraft was a _ friendly 
machine, but imperative to establish 
its exact identity. 

The Saro Lerwick and the Consoli- 
dated 31 have a great deal in common 
where external appearances are con- 
cerned. Both mount a pair of radial 
engines on their high cantilever wings 
and both have hulls of such a depth as 
to make them look shorter than they 
actually are, and apart from their tails, 
the only really obvious difference is 
that the Lerwick has fixed cantilever 
stabilising floats near the wing-tips 
whereas the American flying boat has 
retractable floats which fold inwards 
towards the engine nacelles. This fea- 
ture, of course, will always be dis- 
cernible from an underneath rear view. 

Aft of amidships, however, there is 
a sharp difference in design both of the 
hull and the tail surfaces, the Lerwick 
having a single tai] unit and the Con- 
solidated 31 twin fins and rudders— 
characteristics which make differentia- 
tion instantly certain without neces 
sarily bothering about any other de- 
tails. But spotting is not just a mat- 
ter ot differentiating between two 
somewhat similar machines; it also 
demands the ability to identify any 
machine without the convenient help 
of comparison, and for that reason 
familiarity with all the salient visible 
features remains essential to the 
spotter. 

Considering the Lerwick first, it will 


[ “mi are two flying boats which 


be seen from the accompanying illus- 
trations that the second step of the 
hull is well back under the tailplane 
and that, in order to accommodate the 
rear power-operated gun turret, the 
hull preserves a substantial depth right 
to its extremity. The large single fin 
and rudder has a straight taper to both 
edges and a flat, square-cut apex. It 
will also be noticed that the horn- 
balance of the rudder leaves a small 
break in the line of the leading-edge 
just below the apex and that the 
rudder is shelved upwards at the foot 
of its trailing-edge just above the gun 
turret. The cantilever tailplane has a 
backswept leading-edge, round tips 
and straight trailing-edge. 

Turning to the Consolidated 31, the 
hull, which has a straight back, tapers 
up very abruptly in a concave curve 
from the second step to the tail, the 
second step being about half-way be- 
tween the first step and the tail; the 
latter has no ‘‘stinger’’ turret and is 
pointed. The cantilever tailplane is 
rectangular and has the twin fins and 
rudders outrigged on the tips. These 
vertical surfaces are symmetrical, 
parallel-sided ovals projecting equally 
above and below their point of attach 
ment; the rudder portion constitutes 
about one-third of the total area. 


Next Week :— 


Wellington and 
Heinkel 111K. 
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SARO LERWICK. Single, 
cantilever tail-unit. Tall 
fin and rudder. Backswept 
leading-edge to tailplane 
and round tips. ‘Stinger’ 
power-operated gun turret. 

















CONS. 31. Twin 
cantilever  tail- 
unit. Straight- 
edged oval fins 
and rudders out- 
rigged on tips of 
rectangular tail- 
plane. No rear 
gun turret. 














Mode! of a four-engined aircraft in the Fairey wind tunnel. 


How the Fairey Aviation Company Keeps Up-to-date : A Wind Tunnel with Speeds up to 145 mph. 
Mechanical, Metallurgical and Chemical Laboratories 


has been and is being carried out in Government 

establishments in all the aircraft-manufacturing 
countries, the firm which has its own wind tunnel is obvi- 
ously at a considerable advantage. This is always so, but 
more particularly during a war, when the Government 
establishments are working to capacity on urgent problems 
for the whole aircraft industry. In such circumstances a 
firm may well have to wait months before it is able to 
have tests made in one of these. 

One result may be that it becomes expedient to build 
the prototype of a new aircraft which incorporates certain 
features about which the designer would have liked more 
information before committing himself to actual construc- 
tion. If the firm has its own wind tunnel, the answers 
can be found before construction has gone too far, and 
if insurmountable snags are found, the design can be altered 
before any great expense has been incurred. Intelligently 
used, a wind tunnel can be made to pay a handsome divi 
dend, in spite of the fact that it is of necessity an expensive 
piece of equipment. 


A isas been a great deal of aerodynamical research 


Finding Out 


Some years before the outbreak of war, the Fairey Avia 
tion Co., Ltd., made plans for very extensive development 
work, and this included the solution of many technical 
problems. Mr. C. R. Fairey has, from the very earliest 
days, been a firm believer in the need for and value of 
exhaustive testing of everything that goes into an aircraft, 
and he has never hesitated to set aside large sums for this 
kind of work, knowing full well that in the long run the 
money would prove to have been well spent. 

Thus, when the board of directors discussed the pro 
gramme for the future, it was decided that the best 
guarantee of success would be to start with a research 
department sufficiently well equipped to be capable of deal- 
ing with any problem likely to arise. 

The item which figured in the forefront of such a depaft- 


External view of the tunnel. On top can be seen the 
supports for the balances. The steps on the right lead to 
the door of the working section. 
































.h. 


earch 
ment 
uring 
obvi- 
, but 
ment 
»lems 
ces a 
le to 


build 
tain 
more 
truc- 
swers 
and 
tered 
ently 
divi 


nsive 


FLIGHT. November 13th 1941. c 





One observer can operate the balances, 








as the three beams are placed one 








above the other. 


ment was a wind tunnel, and in the 
usual Fairey manner the directors 
agreed that it should be large enough 
and have an air speed high enough to 
give a Reynolds Number which would 
reduce scale effect to values at which 
corrections could be applied from the 
data supplied by such Government 
tunnels as the compressed-air tunnel 
of the N.P.L. 

After examining the problem in 
great detail, it was decided that a 
tunnel with an elliptical working sec- 
tion measuring 12ft. across and roft. 
in height (giving a cross-sectional area 
of about 94 sq. ft.), in which an air 
speed of 212ft./sec. could be attained, 
would meet the requirements. A new 
building had to be erected for hous- 
ing the tunnel; this measured 
r21ft. 6in. in length, 5oft. in width, 
and 27ft. high. In this building was 
erected the wind tunnel itself, which 
was not only designed but actually 
built by the Fairey staff. - The tunnel is of the closed- 
circuit type, with closed working action or experimental 
chamber. 


The Three-component Balance 


After due consideration it was decided that a three 
component balance, capable of measuring lift, drag and 
pitching moments would best meet requirements as to 
the main balance. The other three components are 
measured on separate balances. The main balance was 
designed to measure lifts up to one ton, drags up to one- 
half ton, and the corresponding pitching moments. Its 
arrangement is a modification of a scheme due to Mr. W. S. 
Farren, who is now director of the Royal Aircraft 
Establishment. 

The wind tunnel itself is r1oft. long, with four right- 
angle bends at which the air stream is turned by wing- 
section guide vanes. The working section is 22ft. long, 
and ahead of it is a contraction flare of 4: 1 ratio. On the 
opposite side the main return trunk of the tunnel is a 7 deg. 





















cone, 61ft. long, and with diameters of 22ft. and 14ft 
respectively. 

At the narrow end of the return trunk is installed the 
four-bladed fan, which is driven by an electric motor of 
350 h.p. continuous rating. The fan bearings are mounted 
on radial supports, and these are covered with fairings 
of wing section and given a twist In front of the fan 
are similar radial vanes, the two sets serving to straighten 
the air flow on its way to the working section of the tunnel. 
In the planning of many of the tunnel details the Fairey 
company received considerable help from the Aerodynamics 
Department of the National Physical Laboratory and from 
the Royal Aircraft Establishment. 

The structural work was carried out entirely by the 
firm’s artisans, and is of wood with steel frames in the 
region of the fan and at each end of the working séction. 


An electric motor of 350 h.p. drives a four-bladed fan of 
14ft. diameter. Note the radial vanes which take the 
twist out of the airstream. 
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Spraying specimens with sea water to test anti-corrosion 
properties 


The return trunk and the panels of the working section 
are of five-ply wood, one-half inch thick. The contraction 
flafe in front of the working section is of double-diagonal 
construction, the skins being five-ply, one-quarter of an 
inch thick. The whole structure was designed to have a 
minimum load factor of 8 under normal power output. 
For driving the fan, electrical equipment is installed in 
a separate power room. Electricity is taken from the com- 
mercial mains at 6,600 volts. This pressure is reduced by 
a transformer to 420 volts, and used to operate a 410 h.p. 
electric motor which in turn drives two direct-current 
generators. One of these supplies current to the field coils, 
and the other to the armature windings of the main direct- 
current motor, which is of 350 h.p. and flexibly coupled 
to the shaft of the fan. This type of installation gives 
extremely accurate control of the motor, and consequently 
of the air speed. It might be mentioned heve that the 
speed control equipment is installed in the balance room, 
above the working section of the tunnel. 


Safety Measures 


An interesting safety precaution is found in the plane 
of the fan. A metal strip runs around the circumference 
of the tunnel walls, which are but a small fraction of an 
inch away from the tips of the fan blades. Should the fan 
mounting get sufficiently out of line, a very unlikely occur- 
rence, the blade tip would make contact with this strip, 
and in doing so would close an electrical circuit which 
would switch off the motor. A further precaution against 
damage takes the form of sprung wire-netting to catch 
any piece of the wind tunnel model that might by 
mischance break away. 

The three-component balance itself is of considerable 
interest. It was designed and built by the firm, and in- 
corporates, in part, the scheme used in some of the balances 
of the R.A.E., and, in part, a method designed by Mr. 
W. S. Farren while he was at Cambridge University. 
Rigidity being a very important factor, the balance is 
mounted in a frame of aluminium alloy castings weighing 
approximately one ton. This frame, which can be yawed 
full circle, is mounted on a stiff turn-table ring of steel, ten 
inches deep, in a heavy carriage which can be moved to 
any part of the working section of the tunnel. Loose panels 
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in the latter are so designed that the model suspension 
wires are accommodated while the rest of the tunnel roof 
is closed completely. 

One observer operates the balance, the process being 
greatly facilitated by the arrangement of the three weigh 
beams above one another. The incidence of the model is 
varied from the observer’s seat, and its value is read ona 
large graduated quadrant. Lift and drag forces can be 
read direct in pounds, while pitching moments can be de- 
rived as the actual air moment on the model after subtract- 
ing the moments due to the weight of the model 

All suspensions and links in the balance are in the form 
of steel springs, 0.025in. thick. No knife edges or pivot 
bearings are used for important balance parts. Similar 
spring suspensions on balances at the R.A.E. have proved 
a sensitivity of one part in sixty thousand of the balance 
range. 

Next to the power room, at one end of the laboratory 
building, is situated the model workshop in which a staff 
of six model makers are employed. A band saw and boring 
machine are installed in the workshop 
to expedite the initial stages of model- 
making, but the final work, which re- 
quires very great accuracy, is hand- 
finished. 

In addition to the very fine wind 
tunnel and its ancillary equipment, 
the Fairey research establishment in 
cludes large and very thoroughly 
equipped mechanical, metallurgical 
and chemical laboratories. All are 
housed in the main wind tunnel build- 
ing, so that all research, of whatever 
character, is grouped very conveni- 


















A wind tunnel model of the Fairey 
F.C.1. Note the Youngman fiaps. 
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Some of the equipment in the mechanical test laboratory. 
In the foreground is a battery of fatigue-testing machines 









mination of Brinell and Vickers hardness numbers, and for 
Izod impact values of metals, timbers and synthetic 
materials, goes without saying They are so universally 
employed, and consequently so well known, that a detailed / 
reference would be superfluous, 

Of greater general interest is the rig used for testing the 
dynamic balance of supercharger impellers, high-speed 
gears, and so forth. In this rig the components to be tested 
are checked and adjusted for dynamic balance after being 
statically balanced on knife edges. The part on test, sup- 
ported in ball bearings in a balanced frame, is spun at 
high speed by means of air jets. The air pressure is cut 
off and the part allowed to run freely The amount, if 
any, by which it is out of balance is indicated by a series 
of levers and by a beam of light focused on a scale at 




















each side. 





instrument-testing 





Not the least interesting side of the mechanical test 
laboratory is the instrument section, which deals with the 













































A view labo calibration of aircraft instruments. Airspeed indicators 
ary are calibrated on two instruments, one a water manometer / 
ion and the other a mercury manometer Over the lower 
oof ently, and forms, in fact, a self-contained unit within the ranges of air speeds the calibration is effected, in the 
larger plan of the works. water type, by the displacement of a water column A 
ing The aeronautical engineer relies for his design data very _ float indicate s the water level and transmits this indica 
igh largely upon the mechanical testing of materials and new tion to a dial by means of a chain with a balance weight. 
is types of structure. Not until these have been supplied For higher speeds, up to 500 m.p.h., vertical water or 
— can he design his structure with the certainty that-it will mercury column manometers are used. 
be bear the loads which he intends to place upon it. The Altitude indicators are calibrated in a vacuum chamber 
de- Fairey mechanical test laboratory is equipped not only to from which the air is exhausted by a hand pump. The 
ct deal with the testing of experimental materials and struc- chamber enables calibrations up to the equivalent of 
tures, but also with the testing of specimens of normal ~ 30,o00ft. to be made. Boost gauges and pressure gauges 
m materials before they are issued to the shops, and with are also calibrated by vacuum and positive pressure pumps 
vot the calibration and testing of instruments. Synthetic materials are gradually coming into use in 
ilar Fatigue testing of materials plays an important part in aircraft, and it is therefore important to have reliable 
red aircraft engineering, and in the Fairey mechanical test 
nce laboratory systematic investigations are always going on 
Two batteries are available, each comprising three fatigue & 
Ory testing machines. The machines of one battery are of ae 
aft the R.A.E. type, while those of the other are of the N.P.L. . 
ing type. The latter are used for finding the fatigue range in 
op bending, torsion and a combination of the two. The 
iel- machines run at 1,500 r.p.m., and a microscope is used for 
> calibration. 
nd- An Amsler machine with a capacity of 25 tons is fre- 
quently used for the investigation of mechanical properties 
- of metals at high temperatures.. The machine, which is of 
ot. the hydraulic loading type, is operated by a triple pump, 
‘n- and for tests at high temperatures the specimen under test 
aly is submerged in a bath of oil, heated by an electric immer- 
cal sion heater. The temperature is checked by a standard 
a thermometer. 
id- A Denison ten-ton universal testing machine is used for 
vat tension, compression and bending tests on all classes of 
o Materials, and for testing built-up structures, long struts 
and cables. That machines are available for the deter- 
y 


The Vickers projection microscope used in the Fairey labora- 
tory will give magnifications up to 2,000 diameters. 
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_ Curtana 

Edward the Confessor’s power and fame rest 
largely on his merciful and understanding rule of 
his people. Symbolic of his love of peace and true 
judgment was the blunted tip of Curtana his 
sword. Even to-day the blunted Curtana is carried 
before an English king at his coronation as a 
symbol of mercy. Edward’s sword and his great 
foundation, Westminster Abbey, remain with us 
as historic links with the past and signals that our 
island might is tempered with justice. 


For many years the blades of de Havilland air- 
screws were fashioned for peaceful missions, for 
the bearing of tidings between friendly nations 
and, often, for errands of mercy. The interruption, 
in terms of history, will be short and’ when the 
services of aviation are again employed rightfully 
for the furtherance of civilisation de Havilland 
blades will not be blunted but still keener that 
power may be fairly used in the service of mankind. 
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data of the degree to which they absorb moisture. A 
water oven is available for investigations of this nature ; 
this can, of course, be used for similar work on timbers. 
A chemical balance is used for checking the weight of 
specimens before and after treatment. 

Progress in aircraft engineering is closely linked with the 
introduction of new materials, and thus the examination 
of the internal structure of materials forms an important 
branch of research. The Fairey metallurgical and chemical 
laboratories are well equipped for undertaking a wide range 
of researches in addition to routine control of works pro- 
cesses. Mention may be made, by way of examples, of 
metallurgical control. of steels and light alloys; research 
into new plating and protective schemes for metals ; investi- 
gations of defects, new materials, new processes and works 
problems. 

Space is not available for a detailed discussion of all 
this equipment, but in connection with the examination 
of the internal structure of metals it may be mentioned 
that a special micro room contains a Vickers projection 
microscope, which is capable of magnifications up 2,000 
times. 

Corrosion Tests 


It is probably correct to say that the Fairey Aviation 
Co., Ltd., was one of the first British firms to undertake 
systematic research into the problem of corrosion and its 
prevention. The fact that the firm has always been :nti- 
mately concerned im the production of seaplanes and of 
landplanes for the Fleet Air Arm has made such research 
imperative. In modern times the firm’s laboratories have 
put this class of research on a more scientific basis than 
was possible in the early days of flying, and gradually a 
fund of knowledge is being accumulated which is applied 
to the full in the design of every new type of Fairey air 
craft, and in the adoption of new materials 

Anodic treatment has proved one of the most successful 
anti-corrosion processes, and an experimental anodising 
plant in the chemical laboratory is used for investigating 
improvements in anodic treatment of aluminium alloys. In 
this connection reference may also be made to the appara 
tus used for measuring the di-electric strength of the anodic 
film. An electrometer is used for measuring the galvanic 
action between metals in contact, the figure obtained 
giving an indication of the susceptibility to accelerated 
corrosion. 

Weathering tests on specimens are made on racks in 
the open. The specimens are sprayed with water having 
different saline contents and are then left suspended in 
the air, the different degrees of corrosion after various time 
intervals being noted. 

Somewhat specialised research is needed in connection 
with airscrews. When Mr. C. R. Fairey obtained the 
British licence for the manufacture of the Reed metal pro- 
peller, every effort was made to get these as perfect as 
possible. They were balanced not only statically, which 
is a fairly simple procedure, but an elaborate apparatus for 














The Amsler testing machine has a 25-ton capacity 


balancing them dynamically was installed. In more modern 
times different problems have arisen in connection with 
variable-pitch airscrews, of which the Fairey firm has de- 
signed and built several different types. It is only neces 
sary to mention here the six-bladed contra-rotating air- 
screw, in which the two components are driven 
independently. A great many tests have had to be made, 
including such different items as the loads on the root 
bearings, the power required to alter the pitch at different 
airscrew speeds, the effect of the spacing of front and rear 
blades, and so forth. The Fairey research establishment 
has been able to dea] with all these and to find satisfactory 
answers. So much so that the Fairey constant-speed, fully 
feathering contra-rotating airscrew has already done many 
hours’ actual flying. 

There are many other aspects of the Fairey laboratory 
oi which one might write, but sufficient-has been said to 
indicate that it is one of the best-equipped of its kind 
anywhere. 
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1500 hp. FORD V-12 


Further Details of New Project 


Turbo-blower and Direct Injection 


By HARRY WILKIN PERRY 


the building of a huge 

new plant for the manu- 
facture of 1,650 Pratt and 
Whitney double-row Wasp 
air-cooled radia! engines for 
the United States and British 
air forces, the Ford Motor 
Company has been develop- 
ing a liquid-cooled engine of 
its own, financing the de- 
velopment with its own funds to be wholly free to incor- 
porate the ideas of the company engineers in an original 
design. 

The decision to undertake this programme was made a 
year ago last June. Designing started the following 
month, and early this year a model was completed. The 
new engine is a V-12 supercharged, having a volumetric 
displacement of 1,650 cu. in. 

Test runs have been conducted for several months on 
a two-cylinder test engine consisting of a pair of the new 
cylinders and camshaft and accessory drives identical 
with those for the complete engine. This test engine 
withstood speeds up to 3,600 r.p.m., developed the 
power set as the goal, and indicated that the twelve- 
cylinder engine would have a cruising speed of 3,000 to 
3,200 F.p.m. 

Ideas underlying the development and some of the 
unusual features incorporated in the design were dis- 
cussed by C. W. Van Ranst, of the Ford Company, in 
a paper presented at a meeting of the American Society 
of Tool Engineers, from which the following information 
is derived. 

It was decided at the start that the engine should be 
highly supercharged by an exhaust turbine-driven super- 
charger, and that fuel should be injected directly into 
the combustion chamber as a liquid. In laying out the 
design, the objective was to provide a complete unit 
power plant in which the supercharger, exhaust turbine 
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THE following notes from an American correspondent 

add a few details which were not known at the time 

we published our previous references to the new Ford 
aircraft engine (August 2/st and September | /th). 


With direct fuel ‘injection and turbo-supercharger the 

new engine will be really up to date. Apparently the 

Ford concern is not entirely convinced of the superiority : 
, at least not sufficiently so to : High aerodynamic pro- 
incorporate it ; . 


and an air intercooler are in- 
tegral parts of the engine, and 
to evolve a design that would 
minimise expensive machin- 
ing operations and simplify 
accessibility of parts for 
maintenance and repair. 


perty was achieved by direct- 
ing the supercharger air in 
take and the exhaust from 
the turbine in the line of flight, thereby avoiding drag 
from the intake and obtaining appreciable propulsive 
effect from the exhaust. The model has the supercharger 
built on the rear end, with the air scoop directed for- 
ward along the lower side of the engine. The turbine is 
on the back of the compressor and encircled by an 
exhaust ring, into which spent gases from the cylinders 
are fed from a straight pipe on the side of the crank 
case. An air intercooler at the top of the V between the 
cylinder banks reduces the .ompressed air temperature 
before the air is admitted to the inlet valves. The whole 
engine assembly is neatly streamlined and proportioned 
to fit into the pointed nose of a plane. 

Choice of the exhaust-driven supercharger was made 
because it avoids the complication of a two-stage com 
pressor, which would be required to produce and main- 
tain the higher manifold pressure needed at great allti- 
tude, and is claimed to give nearly 15 per cent. more 
power-increase than the mechanically driven super- 
charger. This increase amounts to a gain of 250 h.p 
on a mechanically supercharged engine delivering 
1,800 h.p. 

Injecting fuel directly into the combustion chambers 
and increasing the usual overlap of open exhaust and 
inlet valves enables use to be made of air alone from 
the compressor for better scavenging of the cylinders 
and more cooling of valves and piston heads. As 
scavenging occurs at top piston position, just before 
fuel injection, the only loss 
is a small quantity of air 
Relative location of injec- 
tor nozzles and_ spark 
plugs is very important to 
maximum efficiency, and 
requires special engine de- 
sign. 

Experience of the en 
gineers indicates that, by 
adding a_ supercharger 
weighing approximately 
75 |b. and strengthening 
the engine by use of about 
100 Ib. more metal to 
withstand the higher com- 
bustion pressures and the 
higher speed, an engine 


NOT A “TIN LIZZIE”’’: 
With Mr. Henry Ford at 
the back of the group is 
General Arnold, USA. 
Deputy Chief of Staff. They 
are discussing the wooden 
mock-up of the new Ford 
aircraft engine. 
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EARLY STAGES: Ford mechanics attending the two-cylinder test mode! trom which data are obtained for the complete 


engine. 


can be built of the same volumetric capacity to develop 
1,900 h.p. at sea level as «compared with 950 h.p. of 
an atmospheric-pressure engine, and that such an engine 
will weigh less than 1 Ib. /h.p. 

The company set up a research department and under- 
took to design its own compressors and turbines because 
these are such intimate parts cf the new engine, and 
their best functioning is so essential to its successful per- 
formance. Considerable departure from the conventional 
turbine supercharger has been made, with the object of 
obtaining greater efficiency than heretofore. 

Special attention was given to designing the engine for 
unusual rigidity, in the belief that insufficient stiffness 
accounts for failure of current engines to operate at 
higher speeds. The design provides for a cast-steel 
counterbalanced crankshaft having a liberal overlap of 
crankpins and main bearings and large crank cheeks. 
Cylinders are cast integral with the aluminium crankcase, 
and are water-jacketed the full length of the barrels. 


Britain's Improved Air Defences 


HE effectiveness of Britain’s balloon barrage was dis 
closed by a senior R.A.F. officer at a recent Press 
conference at the Air Ministry, when he revealed that 
German machines had been captured which were fitted with 
a fender device as a measure of protection against balloon 
cables. This fender, which weighs as much as 800 lb., not 
only has the effect of restricting the bomb-load by a com 
parative amount but also reduces the raider’s speed by 
some 25 m.p.h. and renders it unable to keep aloft if one 
of its two engines is put out of action. 
‘“The more armament and protective devices we can 
force the Hun to pile on to his aircraft,’’ said the officer, 
“the less weight of bombs he can bring over here—and 


Speeds up to 3,600 r.p.m. are said to have been reached. 


They have dry-type steel liners, centrifugally cast and 
oil hardened, which add considerable stiffness to the 
structure. Flanges and bosses are omitted from the 
cylinders to avoid unequal expansion by heat and con- 
sequent piston-ring flutter set up by irregularity of cylin- 
der walls, which results in excessive blow-by at high 
combustion temperature and pressure. 

Piston-ring seal and longevity are further favourably 
affected by design of the pistons, which have a length 
nearly equal to the diameter, and therefore will not rock 
in the cylinders. The large area of the piston wall als 
aids in dissipation of heat from the piston head 

Connecting rods are of the same type as those in the 
Ford V-8 automobile engine, and have floating bearings 
Rods for cylinders on the two sides of the V are of iden 
tical design and size, and are disposed in pairs side by 
side on the same crankpin, thus facilitating dynamic 
balancing and saving weight. This also makes for reduc- 
tion in manufacturing cost. 


we have by no means reached the limit of our development 
in barrage balloons.’’ 

A.A. defences also continue to show tremendous im 
provement, and the Germans were exercising far more 
caution in their visits and giving more attention to shipping 
and ports than to inland targets 

German defences had also shown signs of improvement 
but our 9wn night defences were still well ahead of theirs 
Bad weather had prevented R.A.F. bombing operations on 
15 days and 12 nights in October, yet, despite this, we ha¢ 
dropped nearly twice the weight of bombs dropped i 
October, 1940, when the weather was far better. During 
August, September and October this year we had dropped 
more than 10,000 tons of bombs on Germany and enemy 
occupied territory 
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AVRO MANCHESTER 


First Photographs of One of Britain's New Heavy-weights : Rolls-Royce Vulture 
Engine Taking Part in Operations 
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With undercarriage retracted, the Avro Manchester has particularly clean lines. This view shows clearly the fields of fire of 
the three gun turrets. Earlier models of the Manchester have a third fin on the fuselage 


f . 7 NHE Avro Manchester is outstanding in that 
nplete : it is the only one of our new heavy bombers 
; ; t : to be fitted with two engines All the 
: e : : others, with the exception of the Stirling, have 
st and ; L—_t -_, : four engines of approximately half the horse-power 
1 - each. Liquid-cooled, 24-cylinder Rolls-Royce Vul 
ture engines are fitted and, while no official pro 
nouncement has been made, the power output is 
a . : said to be in the region of 2,000 h.p 
cylin- ; St ly the ster i il-m 
: : Structurally the Manchester is an all-metal, mid 
t high _ : wing monoplane with a fuselage which is roughly 





to the 
m_ the 
d con- 


; oval in section For ease in construction and 
urably : _ ; transportation the fuselage is divided into five 
length : ' ; distinct sections 

t rock As will be seen from the gencral arrangement 
Il also : aft : drawing, the centre section of the cantilever wing 
is rectangular in plan form Outboard from the 
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During ; A three-quarter front view from underneath of the 
oppee : ; Manchester, which will be of value to spotters. 
nemy 











engines it tapers both in plan and elevation to 
the rounded wing tips. The tailplane also tapers 
in both plan and elevation and the fins and 
rudders take the form of end plates. All sur 
faces are sheet metal covered, with the exception 
of some of the movable control surfaces. 

It is surprising to find that the Manchester has 
only oft. less span than the Short Stirling. In 
height there is only 3ft. 3in. difference between 
the two types, but from nose to tail it is 17ft. 
shorter than the Stirling. 

In accordance with modern practice a cabin 
heating system is installed and de-icing equip 
ment is provided for the tail unit, wireless mast 
and airscrews. 

Of interest is the sloping optical-flat glass 
panel to give the bomb-aimer undistorted 
vision of his target. Whitley, Hampden, 
Blenheim, Beaufort and Halifax all have sloping 
panels, whereas the Wellington and Stirling have 
theirs in the horizontal plane It would be 
expected that the sloping panels would be the 
cause of a lot of unpleasant reflections when in 
the neighbourhood of searchlight | 
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Top) In this view is 
shown the neat installa- 
tion of the Rolls-Royce 
Vulture engines. All the 
turrets are power- 
operated with two 
machine guns in the 
nose, another pair in the 
dorsal position, and a 
further four in the rear 
stinger turret. 


Centre) For its size the 

Manchester has very 

smooth body lines, but 

the oval section has not 

been attained by sacri- 

ficing bomb carrying 
space. 


Bottom) As a_ twin- 
engined bomber _ the 
Manchester appears 
much smaller than it 
actually is. In this view 
the figures in the fore- 
ground make it easier to 
appreciate the actual 
size. 
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(Top, left} A view looking aft down the 
fuselage tunnel, showing a member of the 
air crew at the flare chute. 


(Top, right) Looking forward in the nose, 
the first and second pilots sit side by side 
with the navigator at the back of the first 
pilot. The bomb-aimer’s position can be 
seen in the bottom right of the picture. 


Left) Immediately aft of the navigator, on 
the other side of a half partition, sits the 
wireless operator. 


The mid-wing arrangement necessitates a fairly tall undercarriage, but airscrew ground clearance for engines of the Vulture’s 
horse power would require this in any case. 





THE “MOULDY”’ FINDS ITS MARK: A Fairey 
Swordfish torpedoes an Italian battleship. Note the 
track of the torpedo. 


‘SHIPS WITH 





WINGS” 


Realism and Good Flying in New Film : 
Fleet Air Arm in the Mediterranean 


FTER a somewhat sloppy start the new film 
A which began its run at the Gaumont, Hay 
market, London, last Sunday, warms up to a 
really impressive sequence of shots. The inevitable 
love affairs are woven into the plot, but the y do not 
obtrude unduly, and on the whole the 
picture is a man’s film. It deals with 
the work of the Fleet Air Arm in the 
Mediterranean, and the flying is of a 
very high standard. The British types 
of aircraft involved are Fairey Sword- 
fish and Fulmar. 
Although not following closely the 
actual Mediterranean events which 
thrilled the world some time ago, one 
has no difficulty in identifying several 
of them in the film. The small Greek 
island, the Italian base of ‘‘ Panteria,’’ 
the aircraft carrier ‘‘ Invincible,’’ all 
have their counterparts in reality. 
The fact that the interior shots show 
side-by-side seating in a Fulmar is a 
slightly irritating ‘‘ brick,’’ but is of 
small importance in an otherwise ex 
cellent film 


OFF TO “PANTERIA’’: A Fulmar 
takes off from the damaged deck of 
a carrier. The picture in the centre 
shows two Breda 88s being bombed. 


FLIGHT 


NOVEMBER 


13TH, 


194T, 








(941, 


3 

















Nov—eMBER 13TH, I194I. 





FLIGHT eS 


THROUGH GERMAN EYES 


Details of Armour Protection and Armament on British Aircraft 
Brought Down in Enemy Territory 


HIS report deals 
separately with the r 
following points: from Captured Machines,” 


Armament and armour : ‘* ‘ 
plate protection of the ; journal Luftwissen. 
fighters; Vickers Super- 


marine Spitfire and Hawker 
Hurricane; and of the 
bombers: Fairey Battle, 
Bristol Blenheim, Handley 
Page Hampden Vickers 
Wellington, and the Armstrong-Whitworth Whitley V. 

The weapons, viz., the Browning and Vickers machine 
guns, of the 7.7 mm. calibre in both cases, have not been 
modified in any way, so that there will be no need to deal 
with this point. As regards ammunition, only one new type 
of projectile has made its appearance. This is a simple, 
small explosive incendiary bullet (of the 7.7 mm. calibre), 
designed as a sort of substitute for the explosive shell of the 
20 mm. cannon still lacking in the British Air Force. 

As armour protection for the crews and partly also for 
the fuel and lubricating oil tanks, use is made of steel 
plates having a thickness of 4 to 8 mm., the positions of 
which can be seen from the individual outline sketches 
of the various machines. The value of this protection, 
which is provided chiefly against attack from the rear, is 
not very great against direct hits from the usual aircraft 
and A.A. weapons, while the weight expenditure, amount 
ing roughly to 50 kg. in the case of fighters, and 70 kg 
in the case of the bombers, and even over 200 kg. in one 
particular case, is very high as compared with its useful 
ness. 

Originally the fuel tanks were unprotected. But after a 
































A British fuel tank showing the various layers of protective 
material. 


by Fi. Staff Engineer J. Beseler, 
of Berlin, is translated from the August, !941, issue of the German 
It contains a certain amount of hitherto 
unpublished information regarding the thickness and afmount 
of armour plate used, but some of the armament details are wide 
of the mark. Obviously, it is not to the country’s advantage for us 
to point out the errors one by one, but most of our readers 
will recognise them. 


time an adaptation was 
made to conditions at the 
front, first by covering the 
tanks with armour plate, 
and later by the use of 
tanks the metal body of 
which was covered with a 
5 to 15 mm, thick layer of 
rubber, sponge rubber and 
fabric Although the com 
bination affords but limited 
protection against hits, the risk of fire being caused as a 
result of leaks on a crash landing is thereby greatly 
diminished. 


Supermarine Spitfire 


rhe preference of the British Royal Air Force for arma 
ment consisting of a great number of small calibre weapons 
both on -their fighters and their bombers was already well 
known in pre-war times, and has been confirmed on all the 
fighters engaged so far 


| 
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Supermarine Spitfire fighter : 1,050 h.p. engine, 550 km/hr. 
The eight machine guns are distributed over the whole span 
Thick lines indicate position of armour plate. 


rhe eight fixed machine guns of the Spitfire are installed 
in the wings, on a comparatively large The outer 
gun is placed at a small distance only from the wing-tip 
(about 1.2 metres with a span of 11.2 metres). The mount 
ing of the machine guns in the wings is carried out in a 
simple manner. The ammunition is fed from disintegrating 
link belts containing about 500 rounds, stowed in readily 
interchangeable boxes close to the guns. To prevent stop 
pages due to the cold, all the eight guns can be heated by 
means of hot air. The air is taken from behind the radiator 
and carried through pipes of pressed material having an 
internal diameter of about 60 mm. Operation, firing and 
loading are all under fully automatic contro] from the joy 

stick. The sighting apparatus used is a reflector sight 
of the usual construction. 

The outstanding feature of the protection provided for 
the pilot’s cockpit is the heavy armoured glass panel fitted 
in front of the pilot’s head. It consists of several sheets of 
glass with intermediate layers of celluloid, and it affords 
good protection against projectiles fired from a great dis 
tance. Apart from this panel the pilot is protected in front 
by the engine itself and also by armour plate arranged 
behind, in the upper part of the fuselage. In addition, a 
3 mm. thickness of light metal plate is provided over the 
fuel tank, so that the latter may be protected from damage 
by bullets. Behind the pilot’s seat, level with his head 
and back, are two ‘‘ man-wide ”’ 1 


base. 


plates 8 and 6 mm. thick. 


Hawker Hurricane 

The Hurricane carries the same armament as the Spit 
fire, with this difference, that the machine guns are not here 
spaced out as far as the vicinity of the wing-tips, being 
grouped as a unit on each wing. 
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As regards protection, this also is similar to that pro- 
vided on the Spitfire. But the fabric covering on the fuse- 
lage increases vulnerability to bullet hits and the fire 
danger. 
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Hawker Hurricane : 1,050 h.p. engine, 530 km hr. 


Fairey Battle 


The already obsolescent Battle appeared in large numbers 
in the campaign in France. It is mentioned in this report 
only because of its heavy armouring. The side elevation 
shows the positions of the individual plates, about 4 mm. 
thick, which were designed to afford protection against 
bullet hits from the front, the rear, and also from below— 
chiefly with a view to employment in ground fighting. Of 
interest in this connection is the semi-fixed gun installed 
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Fairey Battle : 1,050 h.p. engine, 500 km/hr. The heavy 
armour protection underneath is for protection in ground 
fighting. 


under the fuselage to fire rearwards. It is mounted so 
‘‘deep’’ under the fuselage that direct sighting is no 
longer possible. Sighting is accordingly effected with a 
mirror in conjunction with a sighting notch and bead. No 
information is available as to the results thus obtained. 
Besides this weapon the Battle also carried a fixed machine 
gun in the wing, and a free machine gun in the rear cockpit 
with a field of fire upwards and laterally. 


Bristol Blenheim 


The Bristol Blenheim mentioned in the previous report 
as being provided with comparatively weak armament was 
originally designed as a bomber, but is now in addition 
to be used as an “‘auxiliary destroyer.’’ For this duty it 
has been fitted with four additional fixed guns installed 
under the fuselage and designed, in keeping with the 
offensive character of a ‘“‘ destroyer,’ to fire in the for- 
ward direction. Among the Blenheim aircraft shot down 
over occupied territory was a machine fitted with a fixed 
gun firing towards the rear. It was no doubt a case where 
the need for protection from attack in the rear had 
prompted inventiveness, and suggested that the Blenheim, 
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Bristol Blenheim : Two 860 h.p. engines, 470 km/hr. Recent 
models have twin Vickers machine guns in rear turret. 
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entirely unarmed aft underneath, should be given better 
protection by the provision, as an emergency measure, 
of an additional weapon. This gun is placed behind the 
engine in the engine nacelle, above the wing. 
also sighting is probably effected—if at all—by means of 
a mirror along a sighting line arranged on the fuselage 

The armour protection of the Blenheim consists of 
5 mm. thick steel plates, the positions of which are shown ip 
the sketch. The fuel tanks, which originally were made 
of metal only, have since been provided with rubber 
covering, 


In this case 


Handley Page Hampden 


The armament of the latest Handley Page Hampden 
stands out in sharp contrast .to that provided on the other 
heavy British machines. While the Wellington and the 
Whitley V, and even the Blenheim, have hydraulic equip- 
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Handley Page Hampden : Two 950 h.p. engines, 420 km hr, 
Top and bottom rear turrets mount twin machine guns. 


ment for operating the free machine guns, th« 
is provided with hand-operated machine guns. Two 
gunners’ positions, one above and one below, are each 
provided with twin guns, which undertake defence against 
attack from above, under, behind and the sides. The 
field of fire covered by these guns, which can be displaced 
transversally on a simple mounting, is as follows :— 
Top: Elevation +50°, Traverse 2 x 30°. 
Bottom: Depression —60°, Traverse 2 x 20° 


Hampden 


Opening provided 

on side of fuse- 

lage of Hampden 

to take pivot- 

mounted machine 
gun. 
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In a forward direction, the armament. consists of a 
free machine gun in the gunner’s cockpit, mounted on a 
simple fork support, and a fixed gun installed in front of 
the pilot. The latter weapon is fed from belts, while all 
the others are fed from drums. 

It would seem as though the experience gained as to 
the efficaciousness of this armament was not satisfactory. 
In several cases it has been ascertained that in the side 
walls of the fuselage, about the wireless operator’s seat, 
openings had subsequently been made for the use of addi- 
tional defensive weapons. The photograph shows such an 
opening, with the bushing for supporting the gun. On the 
outside were also to be found bow-shaped steel guides pro- 
vided as gun deflectors to protect the structure from the 
aircraft's own fire. The guns used are of the 7.7. mm. 
Vickers type. The sighting apparatus consists of sighting 
notch and bead. 

Armour protection is likewise quite 
machine, as may be seen from the sketch. 
are protected in the usual manner with covering. 


heavy in this 


Vickers Wellington’ 


The armament of the Wellington in the hydraulically 
operated turrets mounted in the nose and the stern, as 
also in a number of other aircraft, has nét undergone any 
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Vickers Wellington : Crew of six. Two 930 h.p. engines, 
425 km/hr. Armour plates behind fuel tanks are a tem- 
porary measure prior to fitting protected tanks. 
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change since the previous report (March, 1940). On the 
other hand, the armour has now become heavier. The 
crew are afforded improved cover by the provision of the 
steel plates shown in the sketch. Quite special attention 
has been given to the fuel tanks in the wings. After the 
serious failures experienced over the North Sea, counter 
measures were immediately adopted. As not enough 
tanks with the new protective covering were yet available, 
the tanks installed in the wings were protected over their 
entire length by armour plate 4 mm. thick, against hits 
from the rear. As a further development, double plates 
were later provided until the present stage was reached by 
the installation of covered tanks. 


Armstrong-Whitworth Whitley V 


_ The best example of the increase in defensive armour 
is afforded by the Whitley. The Whitley I version, apart 
from a retractable turret provided with twin machine guns 
(Browning) and hydraulic operation, was armed in front 
and at the rear with only one light hand-operated Vickers 
Machine gun, of the drum-fed type. The retractable 
turret offered but little room for the gunner and a poor 
field of fire, and when in the lowered position it meant a 


The fuel tanks - 
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further reduction of the already low speed of the aircraft. 

As the latest development, however, there emerged the 
Whitley V, which is equipped with more powerful engines, 
has great speed, and whose rear gunner’s turret at the rear 
is now fitted with four 7.7 mm. Browning machine guns, 
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Armstrong-Whit- 
worth Whitley V: 
Crew of six. Two 
1,050h.p. engines, 
390 km/hr. 
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As in the Wellington, operation is effected hydraulic ally 
by the gunner sitting in the turret. By this arrangement 
a high density of fire is attained. Hitting results, how- 
ever, depend very much on the aircraft being kept stable, 
in view of the considerable distance separating the turret 
from the centre of gravity. Gusty weather or evading 
manceuvres place a heavy physical strain on the gunner 
as the result of accelerations, and considerably reduce the 
efficiency of the defensive fire 

In the nose turret is arranged a single Vickers machine 
gun. Operation of the turret and the gun is effected 
hydraulically by means of a control handle 

The armour protection of the aircraft is to be seen from 
the sketch. It should be observed, in this connection, 
that all the fuel tanks in the wings are protected at the 
back with armour plates 











External view of Whitley 4-gun rear turret : Full elevation 

+ 70 degrees in about 3 seconds. Depression 40 degrees. 

Traverse 180 degrees in about 5 seconds. Ammunition 
boxes carry about 800 rounds. 
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Corvesponden 


The Editor does not hold himself responsible for the views expressed by correspondents. The names and addresses of the u 
not necessarily for publication, must in all cases accompany letters 


“ACK EMMAS” OF THE LAST WAR 
Over-forty Section for A.T.C. Suggested 


ERE is a subject that I am sure will be of interest to 
most if not all of the men who served with the R.F.C. 
or R.A.F. in the last war. 

Why not have a section of the A.T.C. for the 
something on the same lines as the Home Guard? 

Given a few courses on the modern aircraft with its 
hydraulics, superchargers, V.P. airscrews, etc., the fitters, 
riggers and all the other trades who kept such ‘planes as the 
BEz2, RE8, Camel, DHog and SE5 in the air could be a valuable 
practical asset. 

So what about an “ old boys’ ”’ section of the A.T.C 

F. J. M. (Fitter-engine 2 ARD, late R.F.C., R.A.F.) 


over-forties,’ 


SEAPLANE FIGHTERS 
Floating Gear to Save Aircraft 
O* reading the article on seaplane fighters in your issue of 
October 16th, it occurred to me that it would be possible 
to fit self-inflating floats to the bottom of fighters used on 
convoy work so that the planes, as well as the pilots, could 
be rescued from the sea 





INFLATED 


If these floats were packed in a small streamlined case under 
the fuselage and perhaps a small one under each wing, they 
should not have any appreciable drag on the aircraft in flight 
and could be inflatec on touching water in the same way as the 
dinghies used by our pilots I enclose a drawing of the idea. 

F. WOODBRIDGE. 


VALUE OF BOMBING 
Sub-stratosphere Accuracy 
NV IGHT I be permitted to ask a question or two which may 
be of topical interest in the aviation field? 

I notice that in an American non-technical paper circulated 
in this country there is a coloured photo of the new Packard 
plant producing Rolls-Royce engines. The machinery alone 
is stated to have cost 18,000,000 dollars, but what interested 
me was the statement that ‘‘In less than a year after the con- 
tract was signed, Packard had 12designed the famous engine 
used in Hurricanes and Spitfires and built the vast plant and 
started mass production.’’ Did Packard redesign the engine or 
is this a misstatement? 

The writer holds the view that night bombing should never 
have been started. Its high degree of inaccuracy in face of 
modern defences is beginning to be apparent in the almost 


negligible effect it has had on the German war machine which 
continues to operate slowly and effectively We are assured 
for instance, that more submarines than ever are being turned 
out, which does not suggest much interference with producti . 
In this connection may I ask what is the use of 
Fortresses bombing from the sub-stratosphere? What px 
accuracy could this have from such a fantastic heig 
can only imagine that the demoralising effect of a bomb crash 
ing out of the blue must be worth the effort 

As a last query, why is it that a vast works like the 
Arms Works, which must be a God-send to the Germans 
ipparently left undisturbed? It had one or two 
earlier on but apparently nothing since. 


JET PROPULSION OF AIRCRAFT 
Rival Systems in Space 


y= R correspondent, Mr. K. W. Gatland, seems to be ina 
bit of a muddle He assumes that jet propulsion in the 
ibsence of an atmosphere is not possible but that rocket 
propulsion is possibk 

Wherein lies the differenc« If a rocket will fly through 
empty space, will it not be due to the reaction between (a) the 
body of the rocket, and (b) the gases discharged ? And does 
not a jet-system fly through an atmosphere owing to the 
reaction between (A) the body ot the jet-system, and (B) the 
gases discharged plus the atmosphere > Then if we el 
the atmosphere from (B) is not the case exact 
as (a)? The conclusion is that both systems are 
principle, and if one would work, so would th 

he problem of carrying sufficient stored energy) 

of (1) tuel and oxygen, or (2) explosives whi 
separate oxygen, is common to both 

But can it be assumed that the behaviour of a ro¢ 
is the same as that of a rocket in an atmosphere 
obvious that the propulsive effort would be less, and 
upon the mass of the gases discharged, but is it pi 
assert that the discharged gases would not either (i) disperse 
rapidly into space, and thereby introduce an unknown factor 
or (ii) surround, cling to, and be carried on with, the rocket? 
or (iii) behave in some other way of which our absence of 
experience provides no knowledge? 

Granted that the propulsive effort in va 
reduced, does it not follow from the same reason 
absence of an atmosphere, the tractive resistanc« 
reduced ? Tractive resistance due to friction in 
vacuum might be infinitely small, and therefore speed infinitels 
great, with a minute propulsive effort But gravitational field 
would need the expenditure of large amounts of energy t 
work against them. In addition there are possil 
which we have no knowledge at this stage 

Nevertheless I suggest that astronautics is the 
I believe that if an organisation comprising tl 
scientists, designers and experimentalists were 
given adequate funds, equipment and space 
programme of research, design, experiment rod 
were put in hand, then in ten years’ time an attempt t 
an expedition to the moon would be a feasible, if hazardous 
undertaking MARTIN C. FERNII 


CONTRA-ROTATING AIRSCREWS 
An Example in the Torpedo 
I READ with very great interest all the various 
spondence on the subject of the above und it stril 

that there has been some rather muddled thinking about 
matter. One lot of people speak of torque reaction betweea 
crankshaft and bed, and the other between the propeller an¢ 
the plane. Obviously, I think the engine is quit indifferent t0 
what happens to its shaft, provided the load is, of course, nd 
objectionable through want of balance, and so on. Thereiore 
exactly the same torque reaction exists as would Ww th one 
propeller. 

With regard to the_reaction between the propeller 
plane, I suggest that most of your correspondents seem 
neglect the very earliest instance of contra-rotating pr pellers 
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which was the torpedo. Now a torpedo only has very tiny 
rudders, and the whole torque reaction, if there were any, 
would have to be taken by these small rudders, whereas in 
fact there is none. 

I have myself made, once before the war and once since, 
model planes with contra-rotating propellers, and there was no 
torque reaction whatever. E. N. BRAY. 


Demonstration by a Model 


HE accompanying drawing shows a 55in. span model 

described in Flight on April 13th, 1939. Since that date 
it has flown several hundred times. sThis model has a wing 
loading of 11.25 oz., a speed of approximately 20 m.p.h., and 
an average duration of 55-60 secs. The average r.p.m. of 
the motor over the whole run is 1,200 to the airscrews’ 1,850. 
It will be seen from the drawing that the contra-rotating air- 
screws are both driven by means of shafting and angular drives 
from a central power-unit shown diagrammatically. 


Even when “stalled’’ this model sinks on an even keel and 
continues its original straight course. A single-screwed model, 
even when geared so that airscrew and rubber revolve in oppo- 
site directions, under these conditions will turn owing to torque 
reaction, often through 180 deg I have buiit two more 
“twins’’ on similar lines to the one illustrated, and both 
confirm my belief that the torque reaction of the motor, when 
using contra-rotating airscrews, is so slight that it has no 
effect on a model C. RUPERT MOORE 


Did Newton Live in Vain ? 


HE problem of engine torque when contra-rotating airscrews 
causing many arguments between the two 
I think the following will solve 


are used 1S 
opposing schools of thought. 
the problem 

Approaching the problem objectively let us assume that an 
aeroplane, which is symmetrical about the centre line, is pro- 
pelled by contra-rotating airscrews designed to give equal 
torque reaction [he only force that these airscrews will 
exert on the aircraft will be the thrust. From all other sources 
the air loads will be symmetrical and there will be no rolling 
moment on the aircraft. Hence the engine cum gear-box com- 
bination, whatever form this may take, cannot possibly exert 
a net torque on the airframe. Remember the Third Law? 

“ Action and reaction are equal and opposite.’ 

Thus it is concluded that, if the gear box is integral witli, or 
attached to, the engine, and is not mounted separately, there 
will be no torque reaction on the engine bearings. 7 

I believe that those who think otherwise should find the 
fallacies in their arguments. Please do not let it be said that 
Newton lived in vain. 

J K. REDMAN, A.R.C.S., B.Sc., A.F.R.Ae.S 


Contra-rotation Correction 


N your issue of October 30th you printed a letter from me. It 

was written soon after I had read the first batch of letters 
m reply to ‘‘ Mystified,’’ whom I had missed. There must 
have been a misdelivery of my second letter disowning views 
which have now had unwelcome publicity. Thus I face an 
intensification of the trifling discomfiture experienced when I 
first appreciated my mistake. 

Within a few days, and quite independently, I became fully 
reconciled to effective cancellation At no time had I been 
convinced of the full opposite. My original line of ‘‘ reasoning "’ 
Suggested a halving. The contra-balance of so many experts 
seemed to justify this line Defect and symptom, effect and 
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accompaniment, all tended to confusion in theory. From all 
distractions there had to emerge a commonsense summary. 

Other correspondents have argued from the simplest train 
of contra-gearing bevel, idler-bevel and return-bevel. For 
the benefit of non-mathematical readers the simplest train of 
reasoning is based on an elementary balance-bar analogy. An 
imaginary median slice through the idler-bevel indicates such 
a bar engaged with the driving and driven main bevels. From 
an imaginary slow manipulation of the whole ouffit it will 
appear that, as usual, the live load on the fulcrum is the 
sum of both end weights or pressures. 

In flight, half the engine power must go direct to the forward 
propeller. Half myst be diverted into the gearing, and through 
it passed to the rear propeller. The effect of this subtracted 
half-power upon the idler mounting (balance-bar base) is 
manifestly doubled and restored to unity. In a typical case, 
the axial concentration of downwardly applied plus upwardly 
resisted loads must achieve torque cancellation. 

My first tryout was a reductio ad absurdum. It had to be, 
and in fact was, abandoned Some sentences must have 
seemed ambiguous without the amplifications which, like my 
personal qualifications, do not matter now. Nevertheless, by 
an odd mischance, I am entitled to introduce a fresh con- 
sideration above point-scoring. The spirit of the conclusion 
rightly stands, with its reference to a welcome from good into 
better company I admit an undoubted mistake but, as it 
happens, not an unreserved one. Who will go the whole way 
by admitting an unreserved mistake? Beyond question, there 
inust be several who should do so. 

To a privileged. few with experimental data, this whole 
debate may seem a waste of energy; yet every active par- 
ticipator must have gained some intellectual stimulation. This 
could prove an appreciable indirect aid to the war effort. You 
may yet find that you have helped to crystallise a thoroughly 
sound and really fundamental idea, or collection of ideas 


J. J. SNELLMAN 


Tooth Reaction of Planetary Bevels 


N your issue of October 9th, Mr. E. V. Marten-Gwilliam puts 

forward a mechanism which, it is claimed, will drive two 

similar propellers at equal speeds in opposite directions and yet 
leave an unbalanced torque on the aircraft 

The mechanism he shows certainly fulfils the latter condition, 
but it fails in its primary purpose. This is because the torque 
reactions of the two propellers will not be equal. It may easily 
be proved, by considering the tooth reactions of the planetary 
bevels, that the torque on the member carrying them is always 
greater than the torque on either of the wheels A or B (I refrain 
from giving this proof as, though simple, it would entail a 
diagram ) 

Thus it follows that the propeller driven from this member 
must revolve at a higher speed than the other one to make its 
air torque reaction greater 

Apart from general considerations, it looks as though no gear 
box is capable of providing balanced torque for the two pro- 
pellers, unless bearing reactions arise which cancel out the 
torque reaction at the engine W. M. SKENFIELD 


‘‘ Tendency to Complicate”’ 
HAVE been very interested in the correspondence on this 
subject, and though I hesitate to differ from Dr Watt, I 
am wondering whether he has not in fact slipped up 
It will simplify matters a little if we regard the two props. 
as two distinct units with two separate engines, each of half 
the power of the larger single engine 


E F 


























A B 


A is an engine of, say, 500 h.p., with a direct drive to its 
prop. E, which revolves anticlockwise B is another engine of 
500 h.p., also running anticlockwise, but having a gear box 
(integral with the engine) which reverses the direction of 
revolutions of shaft D as compared with shaft E; the prop, F 
therefore revolves clockwise 

Since the shaft D is revolving at the same speed and with the 
same torque as shaft C, but in an opposite direction, surely the 
real working conditions are exactly the same as in Dr. Watt's 
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example of two engines whose crankshafts turn in opposite 
directions? (I neglect frictional losses in gear box.) I think 
there has been some tendency to complicate the issue by regard- 
ing the gear box as a separate unit and attempting to consider 
its reactions separately. 

But if we regard the engine and gear box as being in one 
casing, the only point we have to consider is the reaction 
between the engine B and shaft D. It therefore seems to me 
that your contention that the torque reactions are balanced 
out is correct. V.'G. P. WILLIAMS, M.A. (CANTAB). 


Resultant Mechanical Forces 


HE remarks of your correspondents interest me as repre- 

sentative of technical opinion on the subject. 

Further to my postcard to you describing the effect on the 
controls of a plane with single prop or contra-props, it occurs 
to me that your readers may like to investigate the action of 
the resultant mechanical forces (distinct from aerodynamical 
forces) upon the airframe in flight. Obviously the gearing will 
be called upon to withstand two forces in opposite directions, 
the resultant of which will be transmitted to the engine-shaft ; 
further, a force due to the ‘‘ mis-matching’’ of the two props 
will be taken by the gearing mounting. 

The resultant force will be more or less affected by any 
difference in weight, or aerodynamical characteristics of the 
clockwise or anti-clockwise rotating elements, or masses, con- 
sisting each of a prop, its shaft and gearwheel. It may possibly 
be found in practice that the ‘slipstream through the front 
prop will have an effect upon the rear prop which may have 
to be so designed and constructed as to neutralise such an effect. 

REGINALD DAINTY, M.S.I.E., A.Am.I.E.E., 
A.S.A.I.E.E., A.M.I.E.E., A.R.Ae.S 


Effect of Slipstream 


O much has been published in your magazine about contra- 

props that I refrained from writing to you. But as one 

thing seems straightened up, a new suspicion is thrown in 
many minds by the introduction of slipstream. 

The whole thing boils down to this: Every action equals 
its reaction; one cannot squeeze a friend’s hand without his 
having his hand squeezed; one cannot impress a torque on 
something without that thing absorbing the torque, or reacting 
to the torque by an opposite torque (leaving alone acceleration 
periods). To make a propeller rotate in the air one has to 
apply a torque to it. No matter how many gears or gadgets 
are used, what is left of the aircraft when the propeller is taken 
away has to apply that torque, and cannot do so unless it 
finds. support on the surrounding air. 
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If two propellers are driven in opposite directions, and if 
is assumed that they absorb equal torques, what is left ¢ 
the aircraft when those propellers are taken away, has mp 
torque to apply—no matter, again, how many gears are used, 

This is what some of your correspondents tried to demon 
strate by considering intricate gearings, and failed to prov 
because they forgot something—all the easier to do becagg 
their devices were so complicated. 

Now about slipstream: the propeller applying a torque ® 
the air sets it into rotary movement. This results, on s 
engined machines, in a general circulation of the air round tj 
fuselage. The effect of this circulation is two-fold. 

(1) It increases the incidence on one side and decreasegy 
on the other side, giving a torque about the longitudinal agg 

If looking from behind, the propeller is turning Clockwil, 
the slipstream will tugn clockwise and produce on the imme 
parts of the wing a clockwise torque. The torque applied} 
the aircraft to the propeller is clockwise, thus the tongm 
applied by the air to the wing must be clockwise. And i 
slipstream helps thus to produce that torque without the me 
of ailerons. But since the effect of the slipstream and te 
efficiency of the ailerons ‘vary with the speed of the aireralg 
the amount of aileron deflection (or difference of rigging te 
tween port and starboard wing) required is variable with th 
speed. 

In fact, the adjustment required is very small except in te 
very early stage of take-off. If it had any considerable impo 
ance the multi-engined machines would not be fitted, as they 
usually are, with propellers revolving in the same direction# 

(2) The second effect of the slipstream is on the rudde 
Since the rudder is usually in the upper part of the slipstream 
it is struck by an oblique flow of air, which has a tendeny 
to yaw the aircraft. To compensate this, one has to put i 
fin askew, or to apply rudder. I the propeller is revolving 
clockwise (from behind) the rudder will be pushed by the a 
to the right (yawing to the left), which has to be compensatéd 
by applying right rudder, or by offsetting the fin with the leat 
ing edge to port. 

Again, the influence of the slipstream, and the efficiency of 
the rudder are variable with the speed, so that the deflection 
of the rudder has to be adjusted. It is maximum for take-off 
when the engine develops full power and the speed of the ait- 
craft is low. 

This effect is the only troublesome one, and I am afraid it 
is mistaken for propeller torque though it has nothing to do 
with that torque. It may be assumed that the slipstream 
resulting from two propellers revolving behind each other im 
opposite directions would not revolve appreciably, and that 
consequently the tendency to yaw would disappear (the torque 
having a tendency to roll the aircraft). 

‘*PTILOT OFFICER.” 


WAITING FOR SUNSET : Short Stirlings at their dispersal points with engine and cockpit covers on. Each machine is test 
flown in daylight by its crew before flying on operations. 
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AUTOGIRO COUNTRY : 


FLIGHT 


Lockheed Lightnings in a formation flight from Burbank, California, to the U.S. Army Air H.Q. 


in eastern America. The Allison engines of the Lightning are fitted with exhaust-driven turbo-superchargers 


Royal Air Force and Fleet Air Arm News 
and Announcements 


Awards 


HE KING has been graciously pleased to 

approve the following awards in recognition 

of gallantry displayed in flying operations against 
the enemy : — 

Bak TO THE DISTINGUISHED FLyinc Cross 
_Act. 8q. Ldr. A. 8. Forses, D.F.C., R.A.F.O., 
No. 66 Squadron.—This officer has participated in 
humerous operational sorties during the last five 
months In addition to many arduous convoy 
patrols he has led wing formations as escort to 

bers on missions over France; he has also 
carried out many attacks on enemy ground targets 
with a large measure of success. 

Sqn. Ldr. Forbes has always shown the greatest 
keenness to engage the enemy, and has un 
doubtedly contributed materially to the high stan- 

operational efficiency of the squadron. 

At his own request he has been permitted to 

make long flights out over the sea, alone, in an 
endeavour to engage enemy aircraft 

Idr. F. J. Howe, D.F.C., No. 

has displayed fine 

; ilot, combined with out 

standing leadershi» and talents for organisation. 

He has played a large part in raising and main- 

in bie & high standard of operational efficiency 

squadron, which has greatly distinguished 

by daring recent operations. Throughout, Sqn. 

ay Howell has set an excellent example. e 

destroyed at least ten enemy aircraft and 

Probably a further seven. 

Distincuisuep Fiyinq Cross. 
ue K. C. D. Dart, No. 204 Squadron. — 
#0. Dart, as captain of a Sunderland aircratt. 

Out an important reconnaissance from 

he brought back valuable information. 
— ow his aircraft was attacked 

my fighters, which carried out con 

to wt for ten minutes. The first burst 
from the leading enemy aircraft put the 

§ rear turret out of action, besides 

a other damase and wounding three of its 


F/O. Dart, by 4 ag Be saved his 

med urther damage and enabled his 
rem artd guns to damage one of the fighters. 

| then disappeared. F/O. Dart’s aircraft was 
them — by another Sunderland and, between 
pony F/O” shot down an enemy fighter into the 
Slaty J Dart has continuously displayed exem- 
¥ courage, coolness and skill in action. 


F/O, P. lL. Howarp-Wii1iams, No. 118 Squad 
ron.—This officer has participated in 24 opera- 
tional sorties, including attacks on shipping and 
targets on the enemy occupied coastline of France 
In the course of these operations he has been 
responsible for the sinking of one armed ship 
and damaging several! others. 

In addition, he has attacked-enemy wireless 
stations and a number of anti-aircraft posts, in- 
flicting heavy damage. He has displayed excep- 
tional keenness, and, on many occasions, has ob- 
tained information which has proved of great 
value. He has destroyed two enemy aircraft and 
has set a splendid example of coolness, resource 
and fearlessness. 


A 17in. diameter stained glass plaque 

of a Westland Lysander executed by 

Mr. Leonard Walker, R.I., for his son, 

Flying Officer R. M. Walker, who is 

now an instructor in Rhodesia. Flying 

Officer Walker flew a Lysander during 
the battle of France. 


P/O. D. Futrorp, R.A.F.V.R., No 118 Squad 
ron.—This officer has participated in a number 
of operational sorties. During these operations he 
has been —a for damaging cnemy wireless 
stations and anti-aircraft posts; he has also 
damagéd a number of ships P/O. Fulford has 
displayed courage and keenness, and has destroyed 
two enemy aircraft and assisted in the destruc 
tion of a further two. 


DISTINGUISHED FLYING MEDAL. 

Sgt. D. C. Martin, R.C.A.F., No. 42 Squadron 
Sgt. Martin has participated in 23 operational 
missions. In October, 1941, he was the observer 
of a Beaufort aircraft which carried out an 
attack at dusk on enemy shipping off the Nor 
wegian coast 

A successful attack was carried out but in the 
heavy gunfire encountered Sgt Martin was 
wounded in the leg. He did not inform the pilot 
of his injuries, however, and successfully navi 
gated the aircraft back to base without the aid 
of the air speed indicator, which had been put 
out of action 

This airman’s courage in navigating the air 
craft under difficult conditions, and in spite of 
pain from his wounds, has set a magnificent 
example 


HE KING has been graciously pleased to ap 
prove the undermentioned award in recogni 
tion of gallant conduct 
Barrisn Ewprre MeDaL (Micitary Division) 
Sgt D. C. A. Witkinson.--One night in June, 
1941, this airman was the wireless operator of an 
aircraft which, in the course of an operation, was 
compelled to descend on to the sea off the Dutch 
coast Although Sgt, Wilkinson had had trouble 
with his wireless set he had managed to maintain 
wireless contact with a home station until the air 
craft crashed, thus enabling an accurate fix to b 
obtained of the aircraft's position After the crash 
he released his captain, who was strapped in and 
assisted him through the front top hatch Sgt 
Wilkinson was about to leave the aircraft, which 
by this time was half full of water, when he 
observed the navigator lving unconscious in the 
tunnel Sgt. Wilkinson immediately went to the 
navigator’s assistance, and dragging him into the 
cockpit, managed to revive him and then assisted 
him to climb ovt through the top hatch 
Following him through the hatch. Sgt. Wilkinson 
saw the dinghy had not yet been launched so, 
dropping down on to the port wing, he jumped 
into the sea, swam round to the door and, open 
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TRAINER FORMATION IN CANADA. The Tiger Moth in its new guise with 

enclosed cockpit, is doing excellent work in Canada under the Empire Training 

Scheme. Temperature being low at this period the extra protection is appreciated. 

A flight of E.F.T.S. Tigers operated over the prairie land of Saskatchewan is 
the subject of this illustration. 














the entire crew E. J. D. Guild; Sct A. J. Hardy; Sgt. G. T 
Harper; Sgt ’. Hatton; P/O. F. J.-Hogan 


Roll of Honour Bee BE 3G aaa tow Bie A ase 











J R. Ne 
combe; Sgt. D. A. J. Paine; Sgt. E. B Parker; 
Sgt. E. G. Paul; Sgt. A. H. Rex; Sgt. F. D 
Rogers; P/O. A. G. Stanes; Sgt. C. O. Steggall; 
Sgt. J. Tankard; Sgt. N. P. Van Der Merwe; Sgt 
A. A. Watt; Sgt. A. D. Wimbush; Sgt. A. J 
Witherington. 

PREviousty ReporTep MISSING, BELIEVED 
KILLED iW ACTION, NoW PRESUMED KILLED 1N 
AcTron.—Sgt. H. D. Bowles; P/O B. A. Childs; 
; HH. Deacon; Set. L. Flint; F/O. J. K 










J . Y. Foxton; Sgt. C. E. Gansler; 
Gibson; P/O. W. C. Hall; Sgt. J. H 
J D. F. Knight; Sgt. G. Maclean; 
F/O. L. E. Pearson; P/O. J. J. Robinson; Set 
R. T. Sellev; Sgt R A. Stephens; 8 

Taylor; P/O. R. Ul. Vaughan; Fit. Lt. G. Watson 
PREVIOUSLY REPORTED MISSING, NOW PRE 
SUMED KILLED 1n Action.—Sgt. A. J. Arnott; 
P/O. J. D. Chandler; Sgt. G Cuthbert; Sgt. K 
Dalton; Sgt. H. T. If. Downes; Sgt. C. R. Evans; 
> O. J M. Fothergill; Sgt. F. Gibbs; Sgt 
Ee H. Harvey; Sgt. G. W. Hickman; P/O. A. L 
Jones; Sgt. C. Ti. King; Sgt. W. Lake; Sgt 
rG Lambourne; P/O. R. C. Lawson; Sgt 
G. S. M. MacLeod; P/O. M. A. G. Mason; Sgt 
J. R. Miller; P/O. K. M. Millist; Sgt. R. F 
Murphy; P/O. G. R. H. Newton; Sgt. J. A 
Norris; Sgt. P. R. Parker; Sgt. R. Ridgman 
Parsons; Sgt. J. Riley; P/O. R. Smith; P/O 
M. L. Stedman; Sgt. F. H. Sykes; Set. R. H 
Thomas; Sgt. J. Wallace; P/O. J. R. Waterman; 
Sct. C. Whitehill 

WOUNDED oR INJURED IN AcTION.—Set. W. J 
Ratchelor; Sgt R Ww Egleton; P/O. F. A 
Rabagliati; P/O A. S. Raphael; P/O. J. M 
Robertson; P/O “ B. Sanders a. 2. & 
Sutton 

Diep of WoUuNDS oR INJURIES RECEIVED IN 
Action.—P/O. B_ Bartholomew 70. B. W 
leflery; P/O. LR. Marsirall; Fit. Set. B. C 
Woolbridge, D.F.M 

Misstnoc, Betievep KILLep tN. Action.—P 0 
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Hutt; Sgt. J 


E. Jerrard; Sgt. B. T. Kearsley; 
P/O. J. E. King; ‘ 














ing it fully, enabled the rear gunner to throw Lake; Sgt. KE. R. V. Lane; Sgt. K. Morris; Sgt 
out the dinghy. It failed to open, but Sgt. Wilkin- G. W. Richardson; P/O. J. H. Rodgers; Sgt. R. I 
son pulled on the cord until it eventually opened, Starkie-Bence Sgt. J. J. Stritch; Sgt. F. W 
but upside down. Finally, however, the dinghy was Taylor; Sat. ¢ A. Tracey; Sgt. L. A. Warburton 
righted aad all the crew were able to jump into Sgt. J. H. Williamson 
it except the navigator, who fell in the water. Missinc.—F/O. J. O. Alexander; Sgt. R. Allan; 
Sergeant Wilkinson grasped him and with the Set. R. I Archer; Sgt. W. R. Balls; Sgt. R. A 
assistance of the rear gunner was able to pull the Banks; Sgt. J. W. Bills; Fit. Sgt. J. L. Briggs; 
navigator into the dinghy Within the next few Set. S. D. Chamberlain: Set. G A. Cook: Set 
minutes the aircraft sank G. A. V. Cope; P/O. R. Le M. Cox: Set. J. Cro 
Sgt. Wilkinson showed great presence of mind combe; P/O. K. W. Davies; Sgt. N. H. Davies 
and devotion to duty and undoubtedly was instru- Sgt. E. G. R. Drobig; Sgt. J. R. Durber; P/O 
mental in saving the life of the navigator, besides H. J. A. Dyer, D.F.M.; Sgt. J. T. Evans; Sgt. G. W 
contributing largely to the successful launching of Fenton; Sgt. V. Flynne; Sgt. C. A. Foster; Sgt 
the dinghy, which led to the eventual rescue of L P. McH. n: P/O. S. Goulston; "P/O 


. . . donald; Sgt. D. McTavish; Act. Sqn. Ldr. A 
Casualty Communiqué No. 88 Mathieson; P/O. D. P. F. C. Mauchlen; Sgt. A 
HE Air Ministry regret to announce the fol Needham; Sgt. G. J, Parkin; Sgt. H. J. Phillips: 
lowing caswalties on various dates The Sgt. T. P. Riddell; Sgt. L. A. Robertson; Sgt 
_rext-ol-kin have been informed J. C. Saich, D.F.M.; Sgt. J. G. Selley; Sgt. H. D. P 
R I Ai F Beate: ag i 6 a. Sgt. E. Trott; 
st. W .. Tulley; Sg 3. Turner; Sgt. H. N 
oya rT orce Unwin; Set. G. Waddilove; Sgt. A. D. Wallace; 
KILLED IN ACTION (WHILE FLYING IN OPERA Sgt. R. Willis 

TIONS AGAINST THE Enemy).—Sgt. R. F. Aber MissiInc, BELIEVED KILLED ON ACTIVE SERVICE 
Set. G. E. Boxall; Sgt. 8 W. C. Clark; (WuILe ENGAGED ON NON-OPERATIONAL FLYING 
5. Cox; P/O. G. 8S. Eccles; P/O. D. I DUTIES OR ON THE GrouND TuroUuGH ENEMY AC 

; Set. D. A. Hodge; Sgt J HH. Ixer; P/O TIon).—L.A/C. P. Bond. 
A. Law: Sgt. R_ Leagas; Sgt E G. B KILLED on AcTive Service.—P/O. 8. H. Birtles; 
Lennon; Sgt. D. R, Mallett; Sgt w A/C.1 W. T. Bourne; A/C.1 R. Boyd; F/O. D. C 


Sgt G. Klusky: Set. N. J Hurricane II. 
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Carleton; L.A/C. L. W. Carter; A Sqn Lé& 
A. J. F. Churchill; L.A/C. D. Col I 

F G. Coster; F/O. E. E.G A 
De La P. Disney; Fit gt. R. Elms; A.C.2j 
Grace; Set. J. W. R. Griffiths; P/O. R. | Keign. 
ley; Sgt. A. C. Letham; A/C.2 J. Lister; AM 
Mair; Sgt. N. A. Mathison; PO. R. L ¥ 
P/O. J. E. Millnms; Sgt. G. Newman; La 
P. H. A. Pickering; Act. Sqn. Ldr. J. D. Rea 

A iF . nm 





a 


d J. F. Riding; Sst. T. R. F J. Roch; Lag 
J. V. W. Shand-Kydd; A/C.2 F. A. Sullivan; Pg 
J. R. Thomson; Act. Fit. Lt. A. F. Vokes; Pq 
J. 8. Willis; L.A/C. H. Winter 

PREVIOUSLY REPORTED MISSING BeLigven 
KILLED ON AcTive Service, Now Presumpp 
KILLED ON Active Service.—P/O. I. E. Brennay 

PREVIOUSLY REPORTED MISSING BeLitvep 
KILLED on Active Service, Now Reports 
KiLLeED ON AcTive Service.—L.A'C. R. Daly; 
Sqn. Ldr. W. J. Methven 

Wounpvep or INJURED ON ACTIVE Service- 
Sgt. H. Maple; Sgt. T. C. Roux; ACI HGA 
Snelling 

Diep oF WounpDs or INsURIES RECEIVED os 

. Ve & 





ACTIVE SERVICE Set. S aumont; A/€3 
E. G. Gasson; Sgt. H. G. Lintott; POA 
Riefstahl 

DIED ON ACTIVE SERVICE A/( 1. W. Bell; 
A/C.1 W. P. Collins; L.A/C. E. L. M Cpl. ¢ 
Naylor: L.A/C. D. Walters 

PREVIOUSLY REPORTED MIssin« Now Re 
PORTED Prisoner OF WaR.—P/O. J. W. Best: 


P/O. N. ( Downie; F/( ( A. 8S Greenhill, 


) 
D.F PO. E.C Maskell 


Royal Australian Air Force 


MISSIN( BELIEVED KILLED IN AcTion.—P/@ 
R. M. Hamilton 

Missino.—P/O. W. D. Willis 

PREVIOUSLY REPORTED MISSING Now Rte 
PORTED PRISONER OF WaR.—P,O J P. Me 
Kechnie 


Royal Canadian Air Force 


KILLED tn AcTion.—Sgt. F. A. B. Brodribb; St 
Dp. ¢ Chattell; P/O. W. R. Lugar; Sgt. @ E 
> tor; Sgt. W. Hi. Trewin; Sgt. R. L. Ward; Ot 
H. D. Weaver 

PREVIOUSLY REPORTED MISSING BELIEVED 
KILLED 1n Action, Now PresumMep KILLED & 
AcTiIOoN.—Sgt. G. J. Mayor 

Diep oF WoUNDS oR INJURIES RECEIVED B® 
AcTion.—Sgt. J Boyce 

MissinG, BeLievep KiLLep IN AcTioxn.—S¢ 
E. W. Foxlee; Sgt. J. B. Redden 
MISSING.--Set. J. M. Dixon; Sgt. J. G. Keating; 
Set. M. McL. Keswick; Sgt. W. C. Mackenzie; Sgt 
W. R. Malkemus; Sgt. 8S. E. Rowed; Sgt. L & 
Sinclair; Sgt. F. C. Snead; Sgt. L. G. Spilsbary 
Set. B. G. Wilbee 

KILLteD oN AcTive Service.—P,O JR 
Clements; Sgt. H E. Moore; P/O. J. PA 
Sawyer: P/C. W. O. Wallace 

PREVIOUSLY REPORTED MISSING BELIEVED 
KiLLeED ON ACTIVE Service. Now PResuMep 
KILLED ON ACTIVE SERViICE.—Sgt. S. T. McNeill; 
Set. H. G. Peel 

WouNDED Ok INIURED ON ACTIVE SEeRvice- 
Set. T. K. Wotherspoon 

PreviouSLY REPorTED Mrssinc, Now Re 
PORTED Prisoner oF War.—P/O. K. H. Anthong 


































1. F Ashton; Sct. 1 A Brooks; Set. A. A. Cor . P P "1 
mack; Sgt. H. M. Elder; Sgt. E. Halestrap; Sgt General de Gaulle chatting with French fighter pilots who, it is proposed, will shortly 
A H Higss; Fit. Sgt. E. F. Howarth. Sct. RR form a squadron of their own. The machine in the background is a cannon-a 
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Royal New Zealand Air Force 


PaevioustY ReEPortT’ED Mussino BeLievep 
Kusep 1s AcTION, Now PRESUMED KILLED iN 
Action - Sgt. G. R. Wilson; P/O. R. G. Eccles 
Pasyiousts ReportTep M)ssine, Now Pe 
gomep KILLep iN AcTION.—Sgt. 8. Glazer. 
Mussiwo, BELIEVED KILLED 16 ACTION.- Sgt 
B.A Clark. 

Missinc —Set F. A. Baty; Sgt. P. Gennon; Sgt 
C & Y¥. Goodwin; Sgt 8. G. Shirley Thomson 
KILLED ON ACTIVE ERVICE —Sgt. L M. Cheyne 
P/O. J. F Huns 


South African Air Force 


Wourren or InsURED In ACTION.—Air Sgt 


H. EB. Wiggill 
Diup on Active Service.—L.A/C. A. R 
Bromstein 
SERVICE~ Ws ka, ea ea 
H.GA Casualty Communique No. 89. 
EIVED On . 
tale Royal Air Force 
a Kitten mw Action (Wuite FLYING IN OPERA 
W. Bell; tions AGAINST THE Enemy).—Fit. Sgt. J. Barry; 
; Ca ¢ Sgt. C. E. Bloor; Sgt. 8S A. Cameron; Sgt. V. L 
Carine; Set. L. R. Cox; - ere Ww. J icCate. 
Fi. Sgt. D. J. Smith; Sgt. E. C. W. Turner _ . . 
, 4 PReviousLy REPORTED pulisaina, omleven THE CITY’S OWN: The Lord Mayor of London inspecting the City of London 
Gr Kimiiep in ACTION, NOW PRESUMED KILLED IN : : 
eenbill, in 5) F. Olas; a DP hee: A.T.C. Squadron outside the Mansion House 
Sgt. D. C. Rowland; Sgt. ‘. R. Rundle. 
. PREVIOUSLY REPORTED ISSING, NOW Pre . 
‘orce euMeD KILLED IN AcTION.—F/O. F. M. Boycott; P/O J. B. Patterson; P/O. D. L. Petrie; Act Wounpev orn InsuRED on ACTive Services. 
Sgt. R. C on Sgt. R. Brown; Sgt. CG. M Fit Lt. L. 8. Pilkington D.F.M. ; R. Cc. A/C.1 J. L. Favell; Sgt. C Hall; Sgt. R. G 
on.—P/O, Calder; Set. J. P. Cusworth; Sgt G. L. Elliott Plaistowe ; Sgt. L. W. Price, ? eid ; Henderson ; Set E. J. Rawsthorne: Sgt. W. A 
; Sgt. HL Green; Sgt. C. M. F. Hitchcock: Sst. F. E. Richardson; Sgt. J. J. son ; Rowe; Sgt. A. R. L. Tacq 
. Hardy; Sgt. T. R. McWalter; Sgt’ K. V. _D. Roe; Sgt. G. 8S Rye; Sgt. R. B Diev of WounDs on InruRies Recety N 
cow fe “P/O A. Maxwell: Sat Scott; Sgt. G. L. Solman; A J. Somerville Active Service.—P/O. J. W Goodchild WEY 
7 ® E. Owen; Sgt. G. R Woodiwas; Sgt. C. J. Squibb; Sgt. EJ. Start; Gg qilton; Sgt. A. R. Patrick; Sgt H. G 
P/O. 8. A. Taylor; — Sgt A. Stratton; Sgt. P. Thacker, Sgt. R. © Tasker — : 
t. ‘. w. Whit 20M pson ; / A > ‘dman; Sgt ‘ ° - ’ . , 
. OUNDED Wine: Pe IN ActIon.—P 0.E.G Tomlinson; Fit. Lt. P. Tomlinson; Sgt. L. Trevor; Le. “ee poureen 2 pe A" ves 
‘orce Bretiell; Sgt. J. Endersby; Sgt E Musgrave; A/C.1 A. Vernail; Sgt. AW. Vernon; Sgt. C. E Bucknell, P rete ‘Goats: AJC. W. B,D 
Set. C. B. Rowbotham; P/O Cs W. C. White. Wagon; Act. Sgn. Ldr. T. J. S. Warren, D.F.C.; vant AOS w C D a BY . { ie ‘8. Dat 
— te Mipaae, BELIEVED Roses In AcTION.—Fit Act. F/O. J. T Wateriali; Sgt. R. H Wharton; cons ATS Me Dalseaett Get tlnchees OH 
Get LM. Barnett; Act. Sqn, Lar. Il. E. Bulton; Sgt. T. Wood O A. Longton; LA/O. 5. Motteover: & 
edt ‘ee Burke; Sgt. A. Carstairs; Sgt. W. I Previousty Reportep Prisoner or War, sow Mackinnon; A/C.2 C. Mason: Cpl G W.- 
‘ Crampton; Sgt. B. Gray, D.F.M.; ‘Sgt. R. W REPORTED MissinGc.--Sgt. R. J. Baghurst. Act. Fit. Lt. J. K. Rodger; Flt. S¢ 
a ; Sgt, r. G Lister 5 Sgt. 2D. J. Mackintosh : Missinc Betievep KitLep on AcTive Service Wickham. ™ a 
. Meadows; Sgt. J. earson; Sgt. K. B (WuiLe ENGAGED ON NON-OPERATIONAL FLYING , 
" 2 “ . ~- ae Previousty Rerorten Missinc, Now le 
Cdr. .D. W. Scivier; Sgt DuTIES OR ON THE GRouND Turoven ENemy PORTED Prisoner of War.—Act. Fit. Lt R & 


- as; T. Wardhaugh ActTion).—P/O. E. H. Burton; Sgt. D H Farley; ; : ° : : 
Previovsty RePorTED Prisoner oF Wag, Now Set. W. F. Jeffery; Sgt F x i Russell Sgt. J. B part: Sa ¢ M. Kerr; Sqn. Lar. B. G Morus; 
MissiINo, i BELieveD KILLED IN Slack Set S. Wiggall 
: insworth . : . 
> . KILtep on Active Service.—Sgt D. H. Dart . ~ 
A. alec: lett; Sgt. E. Bloor; Fit. Lt. C. Bowen Davies; Royal Australian Air Force 
as nek Set. E. J. Braund; Fit. Lt. G. Bremridge, A-F.C.; 


Bartlett: Set. D. A. Bartrip; Set 5 v. P : > Po Ki 8 
> F/O. D. F. Brooks; Sgt. E. F. Chamberlain; Sgt. LLED IN Acrion.—Sgt. ©. J. Corley 
Sgt. L. Black Sgt rt rq EM a S. 8. J. Collier; Sgt. R. Donaldson; Sgt P. C WouNDED on INJURED in Action.—F/O. J. & 
ers; t. J V. Colmer: Sgt. B. H. Dennis: Edwards; Sgt. R. D, Emery; Act. Fit. Lt. W. D en. P/O. B. E. Rist 4.0F R 
Dunlep Sgt. D. 4 Farrell: j Evans; Sgt. D. G. Forbes; Sgt. H. C a missing. — stop; Set. 
Grant; Sgt. P. T. Grisdale: H. R Harvey; L.A/C, AR. Herbert; ; =o P/O. R M. Ryder; Sgt. N. Tweedie. 
BeLieves ’ : Set. C. Hambleton: cls Herrick: P/O. A. A. Horne; Sgt. W. W j : ILLED on Active Service-P/O R. Feildea 
RESUMED : “E. Healy: Set. A. R. Hedger; Sei Sgt. D. C. Johnston; L.A tf a ad amen t 
M . : P/O. J. C. Howell; Sat. J. Hughes; A. J. Lipscombe; L.A/C acleod; Sgt . . 
McNeil WE Le? WON RK “MadortystRet: Mice! BAC. "W Moore: Onl AG Fe Moye Royal Canadian Air Force 
— M. Act. Fit Lt. H . 3 . Overal., D.F.M.; P/O. P. R. Owen; c ’ , 7 
awe in A. G Mee: ‘sat. J. Miller: § , A/C J. oe e Rs C2 F. B. Prest; P/O ee 8 + Le, one P 
en: Set. Q. E. Mortimer; ow K F , Sera, Sgt. D. G. K c ; a ee 
iow Re R al Act , é - anal : ii 1 -- AY. Walker: Sgt sumep KilLtep in Action.—Sget. D. 8B. Craik 
Ant hong me vse a ‘ N Sica” itd : D F : ‘G Ww . : wont: Sgt T LA West: — > > Stason KILLED mm ACTION —-Sgt 
Osborne ; R. A. Overson; F/O c* : sat. J. S. M Worton J. M. Nickelson - = 


Missinc.—Sct G. it. Blackmore; Sgt. C. J 
Brakeman P/O. R. M. Barlinson; Sgt. J bb 
Draper; Sgt. T. B. Hopkins; Sgt. C. L. Mac 
Donald; Sgt. J. J. Mcintyre; Sgt J P. McKay; 
Sgt. J. B Robertson 
Kittep on Active Service.-P/O. F# u 
Brown; P/O. D. D. Christie 
WouUNDED orn INJURED ON AcTive Service — 
Set. T. F. Heron. 

Previousty Rerortrp Missinc, Now Re 
PORTED Prisoner or War.-Set. M. B. CO. De 
laney; P/O. M It Gifford: P/O W M. Mackay 


Royal New Zealand Air Force 


Previously ‘Rerortep Missino, Betieven 
Kittep i Action, Now Presumep Kriien is 
Acrion.—Sgt. R. W. Finlayson 

Previousty Rerortey Missinc, Now Pue 
suMeD Kittep in Action.—Sgt. J. C. Cattell 

WOUNDED oR INJURED iN AcTion —Sgt 
C. A. F. Marusich 

Missinc.—Sgt. D. L. Rhodes 

KILLep on Active Service.- Set. W. Brownlie; 
Set. N. A. J Clifford; Sgt. L. J. Ellmers; Sg: 
J. Fyvie; Sgt. V. H. Griffiths; Sgt. J. E. Wall 


South African Air Force 


Kittep on Active Service.—Ail Sgt. A. V. 
Hunt; Al: Set R Mede-Marillac 

WounpDep orn IpsuReD on AcTive Searvice 
A/M. V. C. Geale; 2/Lt. M. Macrobert 

Diep on Active Seavice-LA‘C J & 
Hayters 


Indian Air Force 
VINGT-ET-UN : A quiet game of cards at a West of England training establishment meee ob Ween on tusenme Bassiven ca 
of the Fleet Air Arm. ACTIVE Servict.—P/O. Rao Cherala Raghava 
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TUBES, SECTIONS, 
FUEL & OIL TANKS, 
CASTINGS, A.G.S. PARTS, 
AND IN ALL COLOURS 


FLIGHT 


LB. PARKES & CO. 


STATION ST. WALSALL 


NovEMBER 13TH, 


IMMEDIATE 
DELIVERY 
ALD. Ref, 748353/38 = 





THE SOLDER WIRE WITH 
3 CORES OF NON - CORROSIVE 
ERSIN FLUX 


\. @ Avoids Dry Joints @ Increases Electrica) Fffi- 
\ ciency of Joints @ Speedily makes Sound Joints 
: on Dirty or Oxidised Surfaces 
@ Always Correct Proportions of 

Flux and Solder @ No Additional 

Flux Required @ Low Melting Poin: 

(190° C. for 60/40 alloy) @ Approved 

by Air Ministry and G.P.O. @ All- 

British and acknowledged 

by the Leading Manv- 

facturers to be the finest 

Cored Solder in the world. 


Two informative publica- 


malic 
THREE CORE 
\ » SOLDE R 


Solders Ltd. Execu- 
tives are invited to 
send for copies and 
a free sample of 
Multicore Solder. 


MULTICORE 
SOLDERS LTD., 
BUSH HOUSE, 


ANU LONDON, W.C 2. 


Tel: 
TEMple Bar 5583/4 





YOUR 


‘Catering for the Worker’ 


AS SPECIALISTS we offer a 
hichly skilled catering organi- 
sation amply qualified by virtue 
of long experience of workers’ 
needs to provide a faithful and 
unstinting service, embracing 
the finest food procurable— 
prepared by efficient personnel 
—at economical prices, added should specially appeal. 

to which is the complete elimi- Typica! canteens available for 
nation of <taff-rationing and inspection. 

Write for Proposal and Specimen Tariff giving preliminary details 


THE CATERING & UTILITY COMPANY 


Telephone COPPED HALL, BILLINGSHURST, SUSSEX ailiingshurs: (30 
ERR I A IRRIC  MERE RRIINS 





administrative problems on 
your part and an unconditiona! 
guarantee of satisfaction. No 
change in your present welfare 
policy will ensue—or even your 
present canteen personnel. To 
those contemplating new can- 
teens our free — service 





MANUFACTURED 
IN 
RODS, TUBES, 
FORGINGS, WIRE, 
STRIP, SHEETS, 
SECTIONS, 


STAMPINGS, 
etc. 


3 - , ’ win ale hi aati = 
nan pie Eee Woe ve mtn, Yomi Diy 
fi ir sn 2 nas ha lal aelecei RA Sop ll Aa RT etched oth Py 


2 Rae alle ac Nag PME ey Header V 


JAMES BOOTH & COMPANY» LIMITEL 


BIRMINGHAM, 7 BOOTH, BIRMINGH- 


DERMATITIS 


A suggestion for 


WELFARE WORKER 


Dermatitis is a skin disease that is painful, disfiguring and 
spreads over hands and arms if neglected. it handicaps we 
lowers efficiency and output, and may cause much loss of 
Dermatitis can rapidly spread among workers, but D.D.D. P 
tion prevents loss of production from this cause. Keep a sup 
D.D.D. Prescription in your first-aid section and see that 
troubled with Dermatitis or any other skin disease use this po 
liquid antiseptic freely. It will quickly stop inflammation, irrit 
and soreness, and heal the skin perfectly. Sold by chemists 
where, price 1/5 per bottle. ‘ey by 

D.D.D. Laboratories Ltd., 3 Fleet Lane, London, 


D.D.D. PRESCRIPTIOI 


Telegrams 





gad 


an oka cae deen, 








